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Foreword	  
The final draft of this thesis was written by Don Roderick in the shadow of impending 
death, and through the pain from cancer and its treatments. The final writing, collation and 
editing of this thesis was undertaken in the last months of his life without the knowledge of 
his advisory team and as a private project kept secret from even family and friends. 
The thesis was printed, read, submitted and assessed at very short notice, after Don was 
hospitalised. The distinguished architectural historians who accepted the task to read and 
assess the thesis, contributed their time at very short notice. On their advice the thesis 
was accepted for conferral of the degree of Doctor of Philosophy, and the University of 
Queensland honoured Don’s achievement with a special conferral ceremony at the Wesley 
Hospital, on 12 August 2004, attended by many senior academics. 
In posthumously preparing the thesis as a permanent record for the university library, the 
factual and stylistic corrections requested by the readers have been undertaken. The most 
important comments by the readers cut to the argument at the core of the thesis, the 
hypothesis that pre-twentieth understanding of infectious disease, the miasma theory, was 
the most significant of the many rationales offered for the elevation of the Queensland 
house.  
The readers observed a degree of unevenness in the strength of claims made for the 
miasma theory and in the testing of alternate arguments. The advisory team has 
undertaken a final proof-edit in response to these comments.  
With Roderick’s passing, the pursuit of further research in support of the hypothesis or to 
test it will be left to subsequent generations. In only a few places have editorial footnotes 
been inserted to clarify the text or to respond to the readers’ criticisms. 
Vale Donald Charles Roderick 
10.6.1934 - 29.11.2004 
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Abstract	  
The vernacular elevated housing of Queensland is to be found widely in its homeland 
Australian state. This elevation of housing as a key distinguishing feature is commonly 
regarded to be emblematic of Queensland.  
Contrary to widely held opinion the Queensland House is not unique. Elevated housing 
existed in other parts of the world well before its appearance in Queensland.  
Those who research the elevated housing of these other places generally attribute their 
elevated form to the desire to create a cool habitat. Some declare that they were elevated 
to overcome flooding problems. Some identify the use of the understorey as the primary 
intention of the elevated form. These rationales have also been advanced in Queensland 
where diverse reasons for elevation are part of the local folklore. 
This thesis argues that the elevated housing to be found both overseas and in Queensland 
had a principal intention to provide protection from the endemic fevers that were prevalent 
and dangerous in the tropical world.  
To understand this argument this study examines the state of medical understanding at 
the period of the development of the elevated house. Prior to 1900 the causes of many 
diseases were attributed to miasma, or tainted air, emanating from places such as 
swamps, warm wet soil and lush vegetation. These emanations were believed to be at 
their most intense close to the ground. With height there was seen to be a rapid loss of 
concentration as the miasma was dispersed by the free circulation of air or diluted by 
combination with clean air. The notion of elevation of living quarters was derived from that 
belief. Building above the ground level, with the underfloor area left open, was deemed to 
isolate and protect the building from the miasma and at the same time allow the dispersal 
of the miasma by the free circulation of air. 
While these notions are now dismissed as ‘the miasma theories’ they were not theories at 
the time in review. They were regarded as facts proved by hundreds, possibly thousands, 
of years of empirical observations. The later years of the nineteenth century saw some 
dissent from their canons. Pasteur and other microbiologists showed that disease was the 
consequence of microorganisms such as invasive bacteria, parasites and viruses. In a 
similar movement the emergent notion of the spread of disease by ‘contagion’, or contact 
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with other affected people, was supplanting the miasmatic theories. The virtual end for the 
miasmatic theories came with the discovery that mosquitoes were the vectors of malaria. 
This study shows how the elevated house form was initially developed in places other than 
Queensland. Case studies are made of the West Indies, the East Indies and at Port 
Essington where elevated buildings made their first appearance on the Australian 
mainland. It is then shown how the elevated mode was adopted in Queensland in 
response to the presence of fevers and the considerable demand for housing in the early 
years of European settlement. The arrival of the elevated mode of housing was 
simultaneous with the arrival of the first free migrants to Queensland. 
It is argued that as a cultural endeavour the elevated house had its origins and 
development in classical scholarship. With its foundations established by Hippocrates, and 
its progression to the era of its final development via the Renaissance, its lineage lies 
within the high cultural stream of learning. 
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7    
at first given to the burning or feverish stage, but afterwards more usually to the cold or 
shivering stage, as being the most striking character of the disease. 
fever, Pathol. a, A morbid condition of the system, characterised by undue elevation of the 
temperature, and excessive change and destruction of tissues; an instance of this. b, The 
generic name of a group of diseases agreeing to the above general characteristics, each 
of which is specially designated by some distinctive appellation, as intermittent, puerperal, 
scarlet, typhoid, yellow, etc. fever.  
fever ague, ( Old French) fievre ague, lit. ‘acute fever’):=AGUE (obs.). fever lent. (Old 
French) Fievre lente: a slow fever (obs.). fever and ague = MALARIA. (obs. exc. U.S.) 
flux, An abnormally copious flowing of blood, excrement, etc. from the bowels or other 
organs; a morbid or excessive discharge. spec. An early name for dysentery. 
intermittent, That intermits or ceases for a time; coming at intervals; operating by fits and 
starts.spec. in Path. of the pulse, of a fever, etc. 
malaria, The unwholesome condition of the atmosphere which results from the 
exhalations of marshy districts. Hence used as a name of a class of intermittent and 
remittent fevers formerly supposed to proceed from this cause, but now known to be 
caused by the bite of a mosquito of the genus Anopheles, by which the germs of the 
disease are conveyed. 
miasma, Infectious or noxious exhalations from putrescent organic matter; poisonous 
particles or germs floating in and polluting the atmosphere; noxious emanations, esp. 
malaria. 
perflation, the action of blowing through; free passage of wind or air; ventilation. 
remittent, That remits or abates for a time: spec. in Path. of a type of fever, the symptoms 
of which undergo at intervals a marked abatement or diminution (without disappearing 
entirely as in the intermittent type). 
salubrious, Favourable or conducive to health. a. Of food, medicine, etc. Now rare. b. Of 
air, climate, places, etc. 
  
8    
Chapter	  1. Introduction	  
Chapter 1: Introduction 
 
9    
The vernacular elevated house, commonly described as the ‘Queensland House’, is the 
best-known and most widespread cultural icon of the State of Queensland in Australia. 
Generally believed to be of Queensland origin, it is unique in its Australian context. 
Freeland described these houses as having ‘a distinctive character that was the closest 
that Australia has ever come to producing an indigenous style’.1 
These elevated houses have one characteristic that is a constant for the full period of their 
development and use; they are elevated with the space below the floor open to allow the 
free circulation of air under the building. Any enclosure of the understorey space is by 
spaced battens, or an open timber trellis, such that airflow under the building is ensured. 
The elevation of the floor varies from 3ft 0in (900mm) to 10ft  (3000mm) and seemingly at 
every dimension in between. Depending on the extent of elevation, they are known as 
‘highset’ or ‘high blocked’ (Figure 1 & Figure 2) and ‘lowset’ or ‘low blocked’ (Figure 3) 
houses. The ‘highset’ are at a height that allows easy human access under the building.  
 
Figure 1: Highset Queensland House Source: Author’s collection. 
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Figure 2: Highest Queensland house. Source: Author’s collection. 
 
Figure 3: Lowset Queensland House. Source: Author’s collection. 
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Figure 4: Highest Queensland house in California Bungalow mode. Source: Author’s collection. 
Earlier examples have a squarish core flanked with verandahs to two, three or all four 
sides. Later forms might present themselves in a variety of modes such as ‘Californian 
Bungalows’ (Figure 4) with a small open entry porch and an enclosed ‘sleepout’ as 
remnant survivors of original verandahs. They are invariably single storey buildings, timber 
framed and roofed with corrugated metal roofing. As a building form they are virtually 
restricted to Queensland but in places spill over into the sugarlands of New South Wales, 
the Northern Territory and to the northern parts of West Australia. 
The qualities of these buildings are a part of the folklore of Queensland. They are 
considered to offer the following virtues: 
 The house and its contents were protected from flooding 
 Termites were easily controlled  
 The elevation of the building provided cool living conditions  
 The understorey area provided useful space for storage, a workshop and garage, and 
as a place for drying laundry and for children to play in hot or wet weather  
 Elevation ensured fewer insects  
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 The method of building was appropriate for sloping terrain enabling houses on ‘back 
sloping’ sites to present their front facades at street level  
 Elevation provided protection to the floor timbers from biological decay from damp 
conditions  
 The building could be prefabricated off site: it could be raised or lowered, and relocated 
to another site with comparative ease.  
Their only perceived shortcoming was vulnerability to cyclonic winds.  
The widespread dissemination of these houses in Queensland raises the questions of their 
origin and rationale. Currently the literature provides a wide range of reasons for this 
building type and folklore holds that it is a peculiarly Queensland development. 
Early theories of origin and evolution have generally focused on this community perception 
noting either acceptance or rejection of varied arguments for the elevation of the house.  
Architectural historian Robin Boyd offers a range of reasons for the elevated form such as: 
1. Protection from flooding from the Brisbane River.  
2. Availability of the understorey for storage.  
3. The reality that sloping sites required elevation of part of the house.  
4. Monitoring of white ants.  
5. The understorey was ‘a cool spot for work and recreation and was particularly 
useful for hanging meat safes’.2  
To these five qualities he added further suggestions that air circulation under the house 
cooled the rooms and ‘rather less convincingly, that mosquitoes did not fly higher than 
fifteen feet from their breeding ground’.3 All these values were drawn from commonly held 
beliefs. Boyd was prepared to accept the first five but considered the last two as dubious. 
Geographer Ray Sumner writing of housing in tropical Queensland describes a range of 
community perceptions of the elevated mode. She notes that the most popular reason 
offered was ‘that a raised house is cooler than one on the ground’.4 However, Sumner 
points out that ‘in suburban location micro climate is influenced by other houses, trees, or 
hills, and this explanation is not generally correct’.5 Sumner’s questioning of the common 
wisdom was reinforced by her thermal measurements. 6  
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Architect Don Watson raised the pertinent observation that similar elevated buildings were 
to be found in the West Indies and Louisiana.7 
Saini & Joyce note that buildings responding to tropical climes were to be found in other 
parts of the world. They noted that while the Queensland Houses were ‘raised on stumps 
to catch the breeze’ the reality was that they were not always cool habitats. They note that 
‘except for its verandahs where at least there is a little breeze, there is nowhere to escape 
during the stifling hot summer afternoons’.8  
Historian Peter Bell introduced the dimension of ‘miasma’ to the search for origin.9 At the 
period of genesis of the Queensland House it was generally believed that miasmas or ‘bad 
air’, exhaled from swamps and the warm wet earth, were the cause of malaria and a 
number of other ‘miasmatic’ diseases. Bell concludes his journal article: 
Contemporary sources provide four explicit reasons - defence against malaria, 
improved ventilation, control of termites and increased space at low cost-but it 
would be idle to speculate on which of these was the original, or the foremost 
reason. A combination of advantages is given in most written accounts, and its 
popularity seems to rest not on one clear explanation, but on a more general 
conviction of its appropriateness.10 
Cuffley notes: 
Many reasons are advanced for the idea of raising houses on high stumps. It 
certainly did allow easier access to keep a check on white ants (termites). It offered 
additional living and storage space, and provided for the movement of air. It was 
also a sensible arrangement for low-lying flood prone areas.11 
Alan Frost, focusing on the highset houses of the Herbert River, notes general agreement 
with Bell but nominates protection from miasma as the primary reason for elevation.12 He 
notes that in the Herbert River lands and elsewhere in northern zones, that malaria was 
endemic. Frost defines the elevated mode as a northern initiative seeded by medical 
journals that provided overseas observations on protection from fever. He summarises: 
In brief then, my view is that the idea of setting houses high was taken from medical 
literature and the analogues of the West Indies; that initially it was pursued as a 
scientific solution to the problem of fevers; that this was done so first on the banks 
of the Herbert River; that it became the distinctive style of the sugar districts, and 
then of the colony at large; and that, just as they added such refinements as 
verandahs, storerooms, trellises and vines, people wreathed other explanations of 
its origin about it, to the later bemusement of architects, geographers and 
historians.13 
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This text examines the thesis that the elevated mode that characterises the Queensland 
House was the product of the miasmatic theories; that it was fully developed and in use in 
other tropical localities before its appearance in Queensland and that it appeared in 
Queensland with the principal intent of protection from endemic fevers. It argues that as a 
result of qualities associated with its elevated form it continued as the vernacular form of 
housing after its initial rationale had been forgotten. The thesis will link the evolution of the 
Queensland House to a line of development that can be traced through the history of 
human thought.  
Research of the topic has been undertaken over many years. In this period the author has 
gathered adequate data to propose the thesis noted above. As well as local library 
sources, overseas collections and scholars have been canvassed successfully for 
information. Internet searches have proved fruitful in the identification of people of 
consequence who have made contributions to the understanding of the tropics as a place 
of residence for Europeans. This data has been supplemented with a study trip to the 
American south and the West Indies to see surviving examples of elevated housing in 
those parts of the warm and wet world. The gathered data and interpretations of the same 
have been presented in the following manner: 
This Introduction identifies the subject, considers what previous researchers have revealed 
and sets out the scheme of the thesis.  
Chapter 1, Health and Housing, establishes the basic theme of health concerns as a major 
determinant. It discusses health in colonial situations and describes attitudes to the 
identification of healthy environments in the period prior to the twentieth century. 
It further provides data for the understanding and analysis of subsequent text. Of these 
topics ‘miasma’ is pivotal to the thesis. Miasma was a tainted air exhaled from environs 
such as swamps, decaying vegetation and the warm wet earth. When breathed into the 
human frame it caused diseases. Subsequent text will show that it was the nineteenth 
century understanding of the nature and behaviour of miasma that shaped the form of 
colonial housing in wet and warm climates. 
Chapter 2, Colonial Dissemination, provides case studies of elevated housing in South 
East Asia, the West Indies and Port Essington, which marks the first appearance of 
elevated housing on the Australian continent. All of these cases represent British colonial 
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settlements that preceded the establishment and settlement of Queensland. Using the 
reference data noted above, case studies of elevated residential buildings in South East 
Asia, the West Indies and at Port Essington show that the elevation of those buildings was 
the consequence of the miasmatic theories. Although considerable distances separated 
these places, they were linked by inclusion within the portfolio of British colonies. These 
colonies did not exist in isolation. Information on housing and health was passed from and 
through London by medical, military and civil colonial administrators and in some situations 
directly by transfers of those personnel. The experience of elevated housing in these 
places has shown that many virtues, other than fever proofing, were linked to the elevated 
mode.  
In Chapter 3, The Elevated House in Queensland, the data from Chapter 1, and the 
findings of the Chapter 2 case studies, provide an interpretation of Queensland’s elevated 
housing. The text considers the diffusion of colonists over Queensland noting that 
European occupation of colonial Queensland was accompanied unevenly by endemic 
fevers. The adoption of elevated housing is shown to be a direct response to these 
problems. As the last great venture into British colonial expansion in the nineteenth 
century, Queensland is identified as an heir to a valuable collection of colonial experience. 
This included a mode of housing believed to be appropriate for warm and wet climates. 
The early 1861-62 appearance and widespread adoption of the elevated mode in 
Queensland was enabled by its prior development in other places. There was no need for 
a period of experimentation to develop an appropriate design.  
The subsequent demise of the miasmatic theories and the abatement of the fevers made 
little difference to the wide spread use of the elevated mode. It had become the vernacular 
of Queensland housing. At an early stage of its development the elevated house was seen 
to provide advantages in control of termites and protection from flooding. After the finding 
in 1900 that the mosquito was the vector of malaria and the subsequent discovery that the 
mosquito was also the vector of dengue, there is evidence that merit was attributed to 
elevation as a precaution against mosquitoes.  
As the miasma theories faded from corporate memory a new set of values that included 
the ability of light timber construction to lose heat quickly established the elevated house 
as the appropriate and logical house for Queensland.  
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The Conclusion summarises the findings, evaluates the significance of these findings and 
notes area for further research. 
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Section	  1. The	  argument	  for	  health	  
While it is commonly believed that the elevated houses of Queensland are the unique 
creations of that part of Australia, this special quality does not exist. Similar elevated 
houses were also developed in the eighteenth and nineteenth centuries in the East Indies, 
the West Indies, Africa, the Hawaiian Islands and other places where Europeans colonised 
warm and wet lands.  
Over a time span of five centuries the Spanish, Portuguese, Dutch, French, British, 
Swedes, Belgians, Germans and Danes colonised tropical places that produced sugar, 
pepper, cloves, ginger, cinnamon, tea and coffee all in high demand in Europe. These 
colonies were invariably troubled with health problems. The colonists left a Europe that 
was none too healthy taking with them their primitive understanding of medical science 
and a consignment of measles, smallpox and other European diseases.1 The 
consequence for the colonised peoples was catastrophic. But there was some measure of 
revenge; the climate that nurtured tropical plants also nourished both endemic and 
introduced diseases to the extreme discomfit of the colonists. 
The main problems were ‘fevers and the flux’, the latter a euphemism for dysentery. The 
fevers were many and various causing either death or an impairment to health that 
required long convalescence, and often with the possibility of a later recurrence. Fevers 
were sporadic in time and place. Batavia (now Jakarta) was a well known ‘hell hole’ of 
disease, while further down the coast of Java, Sourabaya (now Surabaya) was a health 
resort. For 30 years after its establishment Singapore was ‘a favourite health resort for 
invalids from the neighbouring countries of Asia’ but after 1850 was subject to spaced 
epidemics of malaria.2 The Spanish town of Havana in Cuba was founded in 1515, and 
was relocated in 1519; the original site was too unhealthy.3 The Caribbean island of Nevis 
was first settled by Europeans in 1628, and was considered healthy until it lost 1500 
residents in an epidemic of ‘malignant fever’ in 1689-90.4 The neighbouring Barbados was 
always considered fever free.5 
As well as the above problems there were the torments of insects, and particularly 
mosquitoes, whose numbers were also nourished by the warm and wet climates. It was 
not until the late nineteenth century that the association between insects and fever was 
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revealed. Any improvement to the colonists’ lifestyle that they could borrow from the 
colonised people was eagerly taken. The cuisine of the new worlds was such a case; the 
curries of Asia, and the Creole dishes of the Caribbean continue to delight diners all over 
the world. Anthropologists Verano & Ubelaker note some of the more noteworthy 
acquisitions: 
The Aztec ruler Montezuma is reported to have had a royal garden devoted 
exclusively to medicinal plants. In both Mexico and Peru the Spanish conquistadors 
were so impressed with native doctors that they frequently consulted them in 
preference to their European barber-surgeons. Gradually a number of native New 
World medicinal plants, such as cinchona bark (the source of quinine) and coca, 
became important additions to the medical pharmacopoeia of Western physicians. 
In some of their medical practices, native New World peoples clearly outshone their 
European contemporaries.6 
There was one canon of medical practice that the colonists maintained exclusively in their 
own traditions. This was their perception of the nature of air and its effects on the body. It 
was believed that tainted air exhaled from warm and wet soils caused many diseases. This 
bad air could be dissipated by a flow of pure air. A flow of clean fresh air was considered 
to be essential for good health. By the middle of the eighteenth century this was referred to 
as ‘the free circulation of air’. Capt. Lt. Watkin Tench of the Royal Marines, on his way to 
Botany Bay with the First Fleet in 1787, noted his opinion of Rio de Janeiro: 
The city of St. Sebastian stands on the west side of the harbour, in a low unhealthy 
situation, surrounded on all sides by hills that stop the free circulation of air, and 
subjects its inhabitants to intermittent and putrid diseases.7 
It was also believed at that date that the baneful effects of the ‘bad air’ that causes the 
putrid diseases was at its most dangerous concentration close to the ground. In the year 
after Watkin Tench was disturbed about Rio, a Dr. Hunter, who had spent some years in 
Jamaica, advised his readers that protection from bad air could be achieved by elevating 
their housing: 
The poison appears to be strongest as it rises from the ground, and becomes 
weaker as it is more diffused, and mixes with a larger proportion of air. Houses on 
the ground are more unhealthy than those that are elevated.8 
Concerning the expression ‘the free circulation of air’ there was a simpler way to give the 
same meaning, by using the expression ‘airy’ and its derivatives. Isabella Lucy Bird, an 
adventurous English woman of gentle birth who travelled the Pacific in the nineteenth 
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century noted the location of the leper hospital at Molokai as ‘well and airily situated on a 
height’.9 
For more than two thousand years Europeans believed that swamps and low-lying country 
exhaled ‘bad air’ or ‘miasma’, while more elevated places were subject to the healthy ‘free 
circulation of air’. ‘Bad air’ was stagnant; ‘good air’ was in motion.  
They also knew that a flow of air could minimise the torment of insects. Elevated locations 
were generally well drained and thus had smaller insect populations, and any insects in 
that locality would be dispersed by a good breeze. John Davies, translating from a 1658 
French text, noted this dual reward of living on elevated sites or in elevated buildings as 
practiced by the ‘Caribbians’ [sic]: 
Their habitations are somewhat near one to another and dispos’d at certain 
distances, after the manner of a village and for the most part they plant themselves 
upon some little ascent, that so they may have better air, and secure themselves 
against those pestilent Flies that we have elsewhere called Mesquitos and 
Maringoins, which are extremely troublesome, and whereof the stinging is 
dangerous in those parts where there is but little wind stirring: The same reason it is 
that obliges the Floridians, beyond the Bay of Carlos and Tortugues, to lodge 
themselves for the most part at the entrance of the sea, in huts built on Piles or 
Pillars.10 
Nearly a century previous Andrea Palladio offered the following advice in Book II of his 
1570 Four Books of Architecture: 
…and above all to get at a distance from standing waters, because they generate a 
very bad air: which we may easily avoid, if we build upon elevated and chearful 
places, where the air is, by the continual blowing of the winds, moved: and the 
earth, by its declivity purged of all ill vapours and moisture: and where the 
inhabitants are healthy and chearful, and preserve a good colour, and are not 
molested by gnats and other small animals, which are generated by the putrefaction 
of still fenny waters.11 
But not everybody could live on a ‘little ascent’ or an ‘elevated and chearful place’. Army 
personnel were often required to provide a presence in less desirable places, and much of 
tropical agriculture was carried out on flat coastal plains. For such locations the notion of 
the elevated house was to replicate the conditions enjoyed by an elevated site. By 
elevating the floor, the residents could be raised clear of the ‘bad air’, which was in a strata 
close to the earth, and at the same time enjoy the healthy free circulation of good air. A 
further bonus was that the pestilence of insects might be minimised.  
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By the end of the nineteenth century Banister Fletcher could cite this scheme of building 
as a rational interpretation of the remains of ancient buildings. The following passage has 
long mystified generations of architectural students who have been required to read his 
architectural history, first published in 1896: 
Chaldaea was, by reason of its situation round the river deltas, a region of swamps 
and floods, besides which torrents of rain fell for weeks at a time, and these 
conditions were aggravated during the long summer by unhealthy, miasmatic 
exhalations and by swarms of aggressive and venomous insects. Therefore 
elevated platforms, on which to build towns and palaces were not only desirable, 
but essential.12 
The establishment of European colonies reached its high point in the nineteenth century. 
The last lands to be annexed were in the ‘scramble for Africa’ that claimed 90% of that 
continent in the period 1870-1900. This was in spite of the health problems that colonists 
had endured since the Spanish had gone to the Caribbean soon after Columbus. Apart 
from an annual retreat to a hill station, if one was available, and quinine, which was in 
short supply, expensive and often of dubious quality, the colonists of fever-ridden places 
had little to assist them in their survival. From West Africa came the legend of ‘The White 
Man’s Grave’. A posting to West Africa was tantamount to a death sentence. A rhyme of 
the period warned of a likely fate:  
Take heed and beware of the Bight of Benin,  
where few come out though many go in.13 
The Royal Africa Corps raised in 1822 was described by Cantlie: 
It was composed of men who were jailbirds and whose punishment was commuted. 
They were dispatched to almost certain death. One report refers to them as ‘the 
very dregs of the army’, with ‘riot and debauchery marking their footsteps’.14 
In the peacetime garrison of Jamaica prior to the Napoleonic Wars the British Army lost by 
death or debility 5,250 men in a four-year period.15 In Jamaica the 92nd Highlanders lost 
860 men, women and children from disease in the period from 1819 to 1827.16 In Hong 
Kong the 59th Regiment buried 300 men between July and August 1850. Eight months 
from taking up their posting, they did not have enough men to mount guard.17 In Malaya 
plantations were deserted; at New Amherst Estate the effect on the labour force was 
noted: 
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Between the years 1892 and 1898 there were on an average fifty Tamil women on 
the check-roll each year. Yet in the whole period no living child was born. Several 
women became pregnant, but only in one case did the child become quick, and 
even in this case the woman eventually had a miscarriage. The estate was so 
riddled with malaria that the coolies were all miserably anaemic and lacking in 
strength and the estate had eventually to be abandoned.18 
Such problems were not restricted to colonial possessions. In warm and watery Louisiana, 
New Orleans lost 10,000 residents in an epidemic of Yellow Fever and Asiatic Cholera in 
1832-3. This represented a loss of one in every six of the population. In response, seven 
young physicians founded The Medical College of Louisiana to study ‘the peculiar 
diseases that prevail in this part of the Union’.19 That college was eventually to become 
Tulane University. 
But the nineteenth century was also a century of gigantic strides in medical research. 
Pasteur had taken the first of these steps with his discovery of the microorganisms that 
cause wine to become bitter. The ‘germ’ theory of disease was to develop with great 
speed after this initial breach. It was in this century that the British held the Royal Sanitary 
Commission (1870-1) to enquire into the poor health standards of the British Isles. The 
mortality rate for England and Wales at that date was 22.9/1000/annum, for Scotland 22.2 
and in Ireland 16.7. 
It was into this milieu that the Colony of Queensland was proclaimed as a separate Colony 
in 1859. The first colonists of Queensland had little doubt that much of their territory was 
also in a warm and wet climate. Centuries of colonisation in tropical regions prior to the 
proclamation of Queensland warned its future colonists not to expect an easy life. 
Section	  2. Malaria	  
It is held by some scholars that malaria is older than recorded history. Medical historian 
Gordon holds such an opinion of its extreme antiquity: 
Malaria, described by Hippocrates in the fourth century BC, is almost certainly one 
of the most ancient diseases of man. Indeed, it is reasonable to suppose that it is 
older than we, that our primate ancestors were recognisably malarious before they 
were recognisably human, that the parasite which causes the fever and the 
mosquito that transfers it from one person to another have accompanied us 
throughout the Darwinian descent.20 
The WHO/TDR Malaria Database supports the above statement: 
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Malarial parasites have been with us since the dawn of time. They probably 
originated in Africa along with mankind. Fossils of mosquitoes up to 30 million years 
old show that the vector of malaria was present well before Homo sapiens.21 
Malaria was a scourge in the ancient world, affecting both the Greek and Roman Empires. 
It changed the course of history in 323 BC when Alexander the Great died with its fevers in 
Babylon and his newly won empire was divided among his generals.22 It remained 
endemic in modern Italy and Greece until recent times. From the seventeenth to the 
nineteenth centuries it was widespread through Europe, reaching as far as England where 
Oliver Cromwell was one of its better-known victims. In 1809, in the Netherlands, it was 
responsible for the death of 3,960 British soldiers and the invaliding of a further 11,000 on 
the island of Walcheren.23 In 1942, it hastened the surrender of 80,000 American and 
Filipino soldiers at Bataan and Corregidor when they were caught without quinine or other 
synthetic malarial drugs.24 
In Renaissance Rome, the assembly of cardinals for the election of a new pope might 
result in one of their number dead from malaria.25 The Roman Campagna, which the roads 
to Rome crossed, was one of the more malarious places of Europe. It was from Rome that 
the name of the disease passed into the English language. The Italians believed that the 
fever was caused by ‘bad air’: in the Italian language mal’ aria or mala aria. Horace 
Walpole wrote home from Rome in 1740 about ‘a horrid thing called mal’aria, that comes 
to Rome every summer and kills one’. This introduced a word to the English language that 
was initially to serve as a description of the cause of many diseases, and at the end of the 
nineteenth century as a name for just one disease.26 For example when American 
zoologist, William T. Hornaday arrived in Singapore in 1878, he described ‘a creek flowing 
mud and slime instead of water. Talk of malaria! It could be cut in that creek in blocks a 
foot square, like ice in the Hudson’.27 He was referring to ‘malaria’ (bad air) as a cause of 
fever rather than the fever itself. 
Malaria remains a worldwide scourge. It causes more than 300 million acute illnesses and 
over a million deaths in the world each year. A child dies every thirty seconds with malaria 
in Africa.28  
To understand the impact of malaria it is helpful to have some knowledge of the disease. 
Malaria is a disease resulting from infection by one or more of four species of protozoan 
parasites of the genus Plasmodium. These parasites are P.vivax, P.malariae and 
Chapter 2. Health and Housing 
 
24    
P.falciparum, all of which are widely spread, together with P.ovale, which is rare outside 
tropical Africa. P.falciparum causes the most deaths from malaria. 
Female anopheles mosquitoes spread the parasites from person to person. These 
mosquitoes seek a blood meal at the time of laying their eggs. Parasites from an infected 
person are ingested during the meal, and these parasites provide the seeds for another 
generation of parasites. The initial formation of the new colony of parasites takes from 10 
to 12 days inside the mosquito. The mosquito, which is vulnerable to a variety of 
environmental factors such as humidity, temperature, rainfall etc., must survive for this 
period to become a vector. After this period, should the mosquito bite again, the parasites 
will appear in the new host after a period of 6 to 16 days from the infecting bite. The new 
host will experience the onset of the disease with a chill often accompanied by headache, 
nausea and vomiting. As the parasites multiply by fission, and attack new red blood cells, 
a severe fever accompanies each release of the new parasites. The subsiding fever may 
be accompanied with profuse sweating. In the case of P. malariae, the fevers will recur 
every 72 hours, and are described as quartan, and in the other cases the fever will return 
every 48 hours described as tertian. In the periods between the bouts of fever, the sufferer 
may have a feeling of comparative well-being. However, infection may be from more than 
one variety of the parasite, and there may be successive generations of parasites, in which 
case, the fevers may appear daily and are described as quotidian. 
If the untreated disease is not fatal, it will run its course in a period of two to four weeks 
and about twice as long for P. malariae. Relapses are common with untreated episodes of 
malaria. In the case of P. malariae, (or quartan) a relapse is possible for a period of up to 
30 years. 
In areas where malaria is endemic, people may have a hard won immunity. If toddlers 
survive an initial attack and grow to be older children and adults, they will acquire a partial 
immunity with repeated exposure to infection. The count of parasites will be diminished, 
resulting in a lessened probability of transmission. Symptoms of the disease in immune 
people may be atypical.29 
What did the nineteenth century European colonists know about malaria? First, they did 
not refer to it as ‘malaria’ nor was the medical description ‘Intermittent Fever’ in general 
use. For the vast majority it was ‘ague’ or ‘fever and ague’, which described the sweating 
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and shivering fits. Medicos sometimes used the expression ‘remittent fever’ as a 
description of the daily quotidian fever but in Jamaica ‘remittent fever ‘ implied a fever that 
could ‘remit’ (slacken, mitigate, partly or entirely cease without any regular pattern) as in 
the course of yellow fever.30 It would seem that there was no standardised universal 
descriptions for the various types of fever. James Brooke, the white Rajah of Sarawak, 
wrote to his uncle in 1849 lamenting that he had ‘Intermittent Fever’. In the same week he 
wrote to his nephew advising that ‘this detestable fever has turned into ague’.31 As was the 
case for all Europeans the Queensland colonists had no knowledge of either the cause or 
the method of transmission of the disease until the opening years of the twentieth century. 
The accepted theory was the ancient belief that it was caused by ‘miasma’, exhaled from 
marshes or the warm wet earth. They knew about the clinical course of the disease; this 
had been known since the time of Hippocrates.  
There was no knowledge of the true cause of the quotidian fevers and such a daily fever 
could cause confusion in diagnosis. ‘Quotidian’ malaria could be confused with one of 
those fevers that are now called Ross River fever, Q fever, scrub typhus or a typhoid fever 
that presented itself with similar symptoms to malaria. The medical community of the era 
had identified a typhomalaria, which is now known to be of a different origin to malaria.32 
The previously noted immunity to malaria that was evident in indigenous populations was 
a total mystery. 
We must also put into perspective the attitude of the medical profession to the various 
types of malarial fevers. Ague, sometimes called ‘benign tertian fever’, was not considered 
a serious illness. While it resulted in a miserable lifestyle it was unlikely to be fatal. The 
European introduction and acceptance of quinine, the product of the bark of the South 
American cinchona tree, had made a major difference to their assessment of the gravity of 
the benign fever. In Jamaica Dr. Hunter noted casually:  
The almost endless varieties of intermittent fevers, described by the ancients, have 
ceased in a great measure to be the objects of attention, since the Peruvian bark 
has been discovered, to be to be the most efficacious remedy against them all, 
whatever type they assume.33 
Black, more than a century later, describing a treatment for ague, found no cause for 
alarm. Quinine was still the preferred treatment: 
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Ague is a very curable disease, and in the United Kingdom at least, very simple 
measures may be taken. At the beginning of the actual fit, the patient should be 
placed in bed between the blankets, and partake freely of warm, diluted, but not 
stimulating drinks, as water-gruel, barley-water, etc., and twenty drops of laudanum 
may be given in a little cinnamon water…There is no occasion to be over-fussy 
during a paroxysm, as the patient will come out of it all right. Of all remedies none is 
more valuable than quinine and arsenic in the treatment of ague.34 
At the other end of the scale, malaria of falciparum origin was sometimes known as 
‘malignant tertian fever’ and was always considered to be serious. 
Treatment presented problems in communities not served by medicos or hospitals. In an 
isolated colonial situation a supply of quinine might be held in the medical cabinet. On the 
onset of suspected malaria, quinine would be taken, only to find that it had no effect if the 
malady was not true malaria. In more isolated areas, such as mining camps, there may be 
no quinine.  
In an assessment of nineteenth century attitudes to fevers we also need to understand the 
notion of climate, which was understood in the nineteenth century as synonymous with 
‘health’.35 Climate interpreted health in terms of location and environment. The notion held 
that all people had a natural milieu in which to live. If they were relocated to a radically 
different clime there would be consequences for their health. Seasoning was believed to 
alleviate this problem. For example British troops intended for the West Indies could be 
temporarily stationed in Gibraltar to season them for a tropical posting. Thus it was good 
sense to enlist tropical indigenous people for military service: they were believed to need 
no such preparation.  
As a factor relevant to health Climate was understood all over the European world. Harriet 
Beecher Stowe wrote that Uncle Tom’s prospects in his relocation from Kentucky to 
Louisiana would not be all that bad ‘if he stands the fever and the climating’.36 Problems 
with relocation were not restricted to movements to warmer climates; the reverse could 
apply and particularly if the journey was undertaken over a short time span. A group of 
Confederate soldiers travelling from Mobile to Virginia by train were transported in boxcars 
that had been ‘well aired and cleaned’. Attached to the train was a passenger car for the 
benefit of the victims of Climate: 
One passenger car was attached to each train for the officers and sick, of which 
latter we have already a goodly number, owing to the sudden change of climate, 
and of water and food, though no serious cases.37 
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A slower trip may have been advisable but that could expose the unwary to yet another set 
of hazards. A group of Texans travelling to join the Confederate forces had a slow journey 
that resulted in misfortune when they camped in Louisiana. 
The troops were new to service and unaccustomed to marching. It could not be 
expected that they could make the tedious trip through the swamps of Louisiana, 
unaided by liberal transportation. Van Dorn had unwisely and unjustly kept them in 
the sickly miasma of Buffalo Bayou until disease had already fallen in the veins of 
many.38 
The Queensland colonists understood the notion of Climate; it would lead to the 
introduction of ‘kanakas’, South Pacific islanders enlisted as indentured labour. With such 
a seasoned labour force there was no requirement for Europeans to expose themselves to 
the tropical conditions. 
Earlier sections of this text have addressed fevers in a statistical way, quoting number of 
fatalities. What did those affected have to say about the realities of disease? What was 
their attitude to a life where there seemed to be an inevitability of poor health, and perhaps 
a premature demise for themselves and their children? Historian David Fischer has 
examined the consequences ‘to community folkways’ of four groups of British migrants to 
North America.39 Those who went to Virginia found themselves in a place where 
falciparum malaria had a constant presence. He finds that on the surface the migrants and 
the colonial born seemed to have been ‘remarkably nonchalant about the mortal dangers 
that surrounded them’.40 However the reality was that the Virginians never really became 
hardened to a lifestyle where there were so many deaths to record. Fischer notes ‘they 
mourned their losses as deeply as people in other times and places. The death of infants 
caused parents to suffer as grievously as in our own time’.41  
Why did people choose the colonial life in warm and wet climes? It would seem they came 
for ‘the pursuit of happiness’; a happiness that included the promise of land ownership 
denied in Europe. Henry Hobhouse described the motivation for emigration, with great 
economy and insight, to be ‘several notches higher on the social scale than when they 
left’.42 It was worth the risk and if something could be done to minimise the health risks the 
trek would be even more attractive. Some of those who came had been warned. Arthur 
Neame, a migrant to Queensland, who made his fortune in sugar and finished his days as 
a knight of the realm, begins his reminiscences of tropical colonial life: 
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There were very few settlers in the North in 1870, and little was known about the 
country, before we left Brisbane we were told that we would most likely be killed & 
eaten by the Blacks, or else by the Crocodiles, & if not we would die of the fever, 
the coastal districts all suffered much from Malaria when first settled.43 
Perhaps the dangers to be experienced in the colonies, when contrasted with prospects in 
the British Isles, were not all that different. Anthony Trollope made this point clear after his 
visit to the West Indies: 
I went over to the hospital with the doctor there; for even in Demerara they require a 
hospital - for the Negroes. 
‘And what is the prevailing disease of the colony?’ I asked him. ‘Dropsy with the 
black men,’ he answered; ‘and brandy with the white.’ 
‘You don’t think much of yellow fever?’ I asked him. 
‘No; very little. It comes once in six or seven years; and like influenza or cholera at 
home, it requires its victims. What is that to consumption, whose visits with you are 
constant, who daily demands its hecatombs? We don’t like yellow fever, certainly; 
but yellow fever is not half as bad a fellow as the brandy bottle.’44 
For those in the Army there was an expectation of courage; faint hearts did not put great 
empires together. In Kipling’s story ‘Only a Subaltern’, a junior officer is on leave when 
news arrives that his regiment had been stricken with fever. The subaltern immediately 
returns to his men, and suffers the inevitable. The story is preceded by a passage from the 
Bengal Army Regulations:  
…Not only to enforce by command, but to encourage by example the energetic 
discharge of duty and the steady endurance of the difficulties and privations 
inseparable from Military Service.45 
This notion of duty and difficulties was not the sole estate of the Army. Ambrose 
Rathborne found that in Malaya the youthful managers of plantations did not desert in the 
face of sickness: 
I have often heard of a beardless youth, still in his enjoyment of every boyish 
pastime, and with all his life before him, say to a friend (quartered in some more 
salubrious district, with whom he was on a visit to recruit his health), ‘I must go 
back; I have my work to do.’ An unanswerable argument; and the lad has returned 
perhaps only to succumb to his illness, with no witnesses to mark or appreciate his 
heroic disregard of all else but his sense of duty.46 
Rathborne also reports heroes in Malayan plantations who managed to undertake their 
work between bouts of fever: 
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I started off to see him, and found him in bed suffering from his daily recurring 
afternoon attack of ague and fever, but the shiverings had ceased. He informed me 
that he was going down country next day, and that some work he had wished to see 
finished before departure was just completed that afternoon.47 
There was also a need for recreation from the rigours of plantation life. John Keane 
describes, with a sense of humour in adversity, the complexity of synchronising bouts of 
fever to facilitate the social life for the tea planters of Assam: 
Fever is the normal condition of the acclimatised white man. For example, I 
reproduce a scrap of conservation between two of the ‘brutal planters’. 
‘You’ll come over to my place to lunch on Friday?’ 
‘Let me see; what time will that be - two o’clock?’ 
‘My fever comes on at one; I shan’t be able to get over till three’. 
‘My fever comes on at three, so you’d better come over to dinner at seven’ 
‘Buggins won’t be there then; that’s just the time his fever comes on’.48 
Laughing at fears and adversity is a well-known ploy. A piece of doggerel of Australian 
origin expresses both humour and the reality of raw colonial existence: 
Three years I landed here, 
a healthy active fellow, 
But now my bones all ache,  
and my skin is nearly yellow; 
There is no rest by night or day, 
from the evils here that plague you- 
Mosquitoes, snakes, sandflies, 
and the cursed fever and ague.49 
Without any false bravado, the reality of living with the fever and ague on the frontier of a 
developing colony was expressed by Mrs. James of Nulla Nulla Station in the Townsville 
hinterland: 
My own health seems completely broken, and it is with the utmost difficulty some 
days that I am able to wash and dress the two babies. Every day I have this weary 
fever…even my poor little one is not spared. Quinine, Opium, Laudanum and 
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Turpentine, and Brandy are almost in daily request from one and another. The men 
on the place are no better than we are, and the strangers who call are as bad, no 
matter which way they come from…The deaths have not been so many as one 
would imagine where so much sickness existed, but it seems to utterly prostrate 
every faculty of mind and body…When James and Fred go out, although they go 
apparently quite well, I expect to see them return unable to hold up their heads. It is 
a miserable way to live, neither dead or alive.50 
George Windsor Earl, the strong advocate for the establishment of a settlement at Port 
Essington in Australia, describes Dutch soldiers returning home from Batavia, the 
epicentre of South East Asian disease. They also were neither dead nor alive: 
… they sat in a group upon their beds and boxes, which had been placed in the 
long boat, and appeared as motionless as statues; excepting that occasionally one 
would half turn his head to take a parting look at the place in which he had probably 
experienced many days of sickness and sorrow. They all appeared to have been 
recently taken out of hospital, indeed the government was too much in want of 
soldiers to send away any excepting those whose recovery in the country was 
considered to be absolutely hopeless.51 
It is a reasonable proposition that the fear of fever could have a widespread influence on a 
community of colonists. It is also reasonable to suggest that they would willingly adopt the 
notion of building their houses up on piles if that mode of building was seen to offer 
protection. These precautions were also believed to provide protection from other 
miasmatic diseases, and in particular diarrhoea, diphtheria and whooping cough, which 
caused the deaths of so many children.  
Section	  3. Miasma	  
The miasmatic theories of the transmission of disease came to an end only a century ago, 
in the same decade that the Colony of Queensland became the State of Queensland. The 
theories, first shaped in the ancient world, had survived for more than two millennia. The 
thrust of the theories was that many diseases were the consequence of ‘poisoned’ air 
exhaled from the earth and in some cases from the human body. It was a reputable theory, 
based on empirical methods of observation and analysis. It could be inconsistent, but 
generally its predictions were sound. For example, the theories stated that marshes 
produced a miasma that was poisonous to the human frame. This was proved by the 
reality that people who lived near marshes often got ‘marsh fever’. It was accepted that a 
typhus patient gave off a miasma that could infect other people. The reality proved the 
theory; typhus did affect groups of people living closely in poorly ventilated homes. 
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Another type of miasma resulted from untreated sewage and stagnant water. The theories 
stated that this neglect of sanitation would cause poor health and it generally did.  
These differing types of miasma were understood to have one common property. They 
could be dispersed, or diluted to a harmless state, by a flow of pure air, whether it be 
through a building, a township or a region. Houses, cities and towns and the countryside 
all required the free circulation of air to provide a healthy living environment. 
This theory reached its summit in the nineteenth century after more than two thousand 
years of development. Not all nineteenth century medical practitioners believed every 
aspect of these theories. Some believed that many diseases were spread by contagion 
from contact with other people. The committed miasmatist however could answer these 
claims with the conviction that if there was such contact it was obviously from the miasma. 
Florence Nightingale spoke with disdain for those who embraced the contagion theories: 
There is no proof …that there is any such thing as contagion.52 
Florence Nightingale’s system of nursing was based on the miasmatic theories. She 
makes this clear in this much-quoted passage: 
The very first canon of nursing, the first and the last upon which a nurse’s attention 
must be fixed, the first essential to the patient, without which all the rest you can do 
for him is as nothing, with which I had almost said you may leave all the rest alone, 
is this: TO KEEP THE AIR HE BREATHES AS PURE AS THE EXTERNAL AIR, 
WITHOUT CHILLING HIM.53 
Chadwick, the great nineteenth century British health reformer, was also a believer.54 It 
was through him, and his disciples, that the cities of nineteenth century Britain were to be 
serviced by a ‘hidden network of pipes and drains and sewers, one of the biggest technical 
and social achievements of the age, a sanitary system more comprehensive than the 
transport system’.55 
Defenders of the theories could look back on eons of authority to defend its truths. 
Hippocrates, in the golden age of Greece, had written a treatise ‘On Airs, Waters, and 
Places’ in which he refers to the poor health of people who lived where ‘their country is 
fenny, warm, humid, and wooded’.56 Vitruvius, active from 46-30 BC, advised precautions 
in selecting ‘The Site of a City’ in his Ten Books of Architecture: 
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First comes the choice of a very healthy site…without marshes in the 
neighbourhood. For when the morning breezes blow towards the town at sunrise, 
they will bring with them mists from the marshes and, mingled with the mist, the 
poisonous breath of the creatures of the marshes to be wafted into the bodies of the 
inhabitants, they make the site unhealthy.57 
Some Renaissance architects, living in fever-infested Italy, had much to say about 
miasma. In 1452, forty years before Columbus arrived in the New World, Leon Battista 
Alberti (1404-1472) had set down a description of the causes of ‘bad air’ and his 
recommended remedies in his Ten Books of Architecture. In the spirit of the Renaissance, 
Alberti used ‘the ancient wisdom’ to support his own observations. He quoted from the 
Roman writer Varro who: 
…informs us of his own knowledge, that in some places the air was full of minute 
animalcules as small as atoms, which being received together with the breath into 
the lungs, fastened upon the intestines, and gnawing upon them, caused dreadful 
raging diseases, and at length plagues and death.58 
Alberti wrote of the importance of air noting that its purity was essential to bodily and 
mental health: 
And it must be allowed, that, as what we breathe is so conducive to the 
nourishment and support of life, the purer it is, the more it must preserve and 
maintain our health. Besides, how great an influence the air has in the generation, 
production, aliment, and preservation of things, is unknown to anybody. It is even 
observed that they who draw a pure air, have better understandings than those who 
breathe a heavy moist one: which is supposed to be the reason that the Athenians 
had much sharper wits than the Thebans.59 
He also noted that pure air had another badge; it was moving, and this movement 
dissipated the vapours that arose from the earth. It was also essential to establish the 
source of the air to ensure that it had not passed over any polluting places: 
I should chuse soft breezes before winds, but even winds though violent and 
blustering, before a calm, motionless, and consequently, a heavy air. Water, says 
Ovid, corrupts if not moved: it is certain the air, to use such an expression, is 
wonderfully exhilarated by motion; for I am persuaded, that thereby the vapours 
which arise from the earth are either dissipated, or else growing warm by action are 
concocted as they should be…. I would take heed that they did not bring any ill 
qualities with them, gathered from any places they passed through. And this is the 
reason we should be careful to avoid all neighbourhoods from which any noxious 
particles may be brought; in the numbers of which are ill smells, and all gross 
exhalations from marshes, and especially from stagnating waters and ditches.60 
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He gave a warning to those who might prospect dark and airless tropical jungles that the 
air was suspect in thickly wooded places: 
A very unhealthy air is said to be occasioned…by thick woods, especially if they are 
full of trees with bitter leaves: because the air in such places being not kept in 
motion either by sun or winds, wants its due concoction.61 
However, light foliage could cleanse the air: 
It may be of service to shelter your house from unwholesome winds by a grove and 
especially of apple trees; for it is of a good deal of consequence out of the shade of 
what leaves you receive your air. Pitch trees are said to be very good for Phthisical 
Folks, or those who are recovering their health slowly after a long sickness. It is 
contrary with trees with a bitter leaf, for they yield an unwholesome air.62 
Concerning the site for a city Alberti was in agreement with Vitruvius:  
The placing of a city upon the proud shoulders of a mountain (if we may be allowed 
so florid an expression) contributes greatly not only to dignity and pleasure, yet 
more to health.63 
And there was no doubt that other holistic qualities were required to savour the full joy of 
Renaissance life: 
Let there not be wanting open places for walking, swimming, and other diversions, 
courtyards, grass plots, and porticoes, where the old men may chat together in the 
kindly warmth of the sun in winter, and where the family may divert themselves and 
enjoy the summer… Admit the pleasantest breezes on all sides, and such a grateful 
quantity of light as is necessary; and do not let your courtyard be exposed to any 
noxious vapours exhaled from any damp place, nor to frequent hasty showers from 
some overlooking hill in the neighbourhood.64 
A century after Alberti, Andrea Palladio (1508-1580), who enjoys the reputation of being 
the most influential architect the world has known, was at work in the Veneto. His Four 
Books of Architecture were to become the infallible text for those who were ‘Palladians’, 
using the pure forms of Roman classicism. Palladio was quoted in a previous section 
recommending the building of villas ‘upon elevated and chearful places, where the air is, 
by the continual blowing of winds, moved; and the earth, by its declivity, purged of all ill 
vapours’.65 His signature building, Villa Rotonda, was sopra un monticello (raised on a 
small mountain).  
Like Alberti, Palladio was also concerned with design for good health. He wrote of the 
importance of road design in cities: 
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The streets ought to be somewhat concave in the middle, and slanting, that the 
water that falls from the houses may all run to one place, and have a free course, 
whereby the streets are left clean, and not the cause of bad air.66 
Concerning the location of building sites he warned about living in damp places such as 
valleys: 
… because the earth being impregnated by the rains that settle there, send forth 
pestiferous vapours, infecting both the body and mind; the spirits being by them 
weaken’d, the joints and nerves emasculated; and what is lodged in the granaries 
will corrupt through the too great moisture.67 
On the subject of ‘The Disposition of Rooms’, he recommended a method of residential 
planning that would be beneficial to good health. This required elevating the floor of the 
living areas by raising the basement to a part storey height: 
I approve therefore that in the lowest part of the fabric, which I make somewhat 
underground, may be disposed the cellars, the magazines for wood, pantries, 
kitchens, servants-halls, wash houses, ovens, and such like things necessary for 
daily life. From which disposition follow two conveniences, the one, that the upper 
parts remain all free; and the other and no less important, is, that the said upper 
apartments are wholesomer to live in, the floor being at a distance from the damps 
of the ground; besides as it rises it is more agreeable to be looked at, and to look 
out of.68 
Palladio was not the sole inventor of this planning mode. Roman, Venetian and Florentine 
palazzi were planned with the place of business on the lower level, the family apartments 
and reception spaces above in the piano nobile, and sleeping quarters above that again. 
Early Florentine goldsmiths and leather workers worked and lived in a similar manner, with 
their workshops on the ground level and the family living spaces over. What is significant is 
the statement ‘the upper apartments are wholesomer to live in, the floor being at a 
distance from the damps of the ground’. His words, translated into English, and every 
other European language in the early eighteenth century, were to be read by thousands of 
his disciples.69 This notion could not go unheeded, even by those who saw many of 
Palladio’s canons of design as stultifying.  
The contributions of Alberti and Palladio to the development of the miasmatic theory were 
considerable. Using the base of ancient wisdom they added their own observations to 
codify a set of tenets that can be summarised as follows: 
 Pure air is essential to both bodily and mental health. 
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 Motion and sunlight are necessary for the cleansing of air. 
 Air that passes over marshes should be avoided. 
 Thickly timbered places that are dark and impede the flow of air are dangerous. 
 Air passing through lightly wooded groves of some trees can be cleansed. 
 Elevated places are the healthiest. 
 Towns should be drained to avoid any standing water. 
 Damp places such as valleys are prejudicial to good health. 
 Residences should be planned to elevate the living quarters off the ground. 
While Alberti and Palladio were leaders in defining miasma and its behaviour there is 
evidence that the general principles of the nature and behaviour of miasma were 
understood well before their time. Fossier notes that ‘the gathering together of inhabitants 
on the higher ground, still so characteristic of Mediterranean settlements, began in Italy as 
early as the seventh and eighth centuries’.70 Hobhouse writes of people in the Po Valley 
living in stilted houses over stagnant waters in 100BC. 71 From Italy an understanding of 
these notions could have been diffused to all European lands, particularly those subject to 
fevers, as was the Mediterranean rim. 
The word ‘miasma’ (plural ‘miasmata’) entered the English language in the seventeenth 
century. It was derived from the Greek, meaning ‘a stain’, ‘defilement’ or ‘pollution’. Its 
arrival is indicative of the developing sophistication of medical studies.  
Quinine arrived in Europe in 1632 to a mixed reception from the public. In staunchly 
Protestant countries it was called ‘Jesuit’s Powder’, for its association with the Jesuit 
missionaries of South America. It was spurned as suspect. The passage of time and the 
real worth of quinine would overcome these introductory problems. When used to treat 
fevers other than true malaria, it was ineffective. However, it was effective for some 
‘intermittent’ fevers. Two English physicians, Richard Morton and Thomas Sydenham, 
together with the Italian Francesco Torti, researching the effects of quinine, were to define 
malaria as a clinical entity distinct from other fevers.72 Sydenham was concerned with the 
treatment of fever and its probable cause: 
Whether the bowels of the earth undergo various changes by the vapours that 
exhale there from, so that the air is tainted or whether the atmosphere be changed 
by some alteration induced by some peculiar conjunction of any of the heavenly 
bodies, it is a truth, that at particular times the air is stuffed full of particles which are 
hostile to the economy of the human body, just as at other times it is impregnated 
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with particles which disagree with the bodies of different species of brute animals. 
At these times when we draw in our breath such noxious and unnatural miasmata, 
mix them with our blood, and fall into epidemic diseases as they are apt to 
engender, Nature calls in fever as her usual instrument for expelling from the blood 
any hostile matters that may lurk in it.73 
By the time Sydenham was experimenting with quinine, the first British colonists were 
established overseas. The continuing development of the miasma theory, as future British 
colonists in warm and wet places would understand it, would be influenced by their 
experiences. In Virginia, where Jamestown had been established in 1607, fever was to 
make an early appearance. The death rate in Virginia was twice as high as that of the 
Puritans in Massachusetts.74  
In 1604 Sir Henry Middleton led an expedition to the Spice Islands for the East India 
Company. His account of Java Major (Sumatra) included a distressing preview for future 
colonists in the East Indies: 
Towards the sea for the most part is low moorish (i.e. marshy) ground, wherein 
stand their principall townes of trade…The which lowe ground is verie unholesome 
and breedeth many diseases, especially unto strangers which come thether; and 
yield no marchandise worthy trading for, or speaking of, but pepper…75 
Without any knowledge of the true cause of malaria, there could be no improvement other 
than in the nursing of the victims. That did not stop continuing efforts to refine the miasma 
theories by observation and analysis. This seemed to include the development of a 
technical ‘miasma’ language. ‘Bad air’ or ‘pestiferous vapours’ mutated to ‘miasma’, and 
what Alberti had called ‘soft breezes’ became ‘the free circulation of air’. By the nineteenth 
century, the study of miasma could be couched in the most convincing language, as in this 
1869 Colonial Office statement on Mauritius from ‘Reports Exhibiting the Present State of 
Her Majesty’s Colonial Possessions’. Miasma was defined as: 
An aeriform terrestrial emanation requiring for its production (1) a certain amount of 
moisture, (2) a certain amount of heat, (3) a surface capable of absorbing both heat 
and moisture, often co-existing with the products of vegetable decomposition, 
although not proved to depend upon such decomposition, and entirely independent 
of animal decomposition.76 
That definition ought to have been enough to convince the sugar plantation workers who 
had survived the malaria epidemic of 1867 that they were in good hands. Many had fled 
Mauritius and a few to Queensland. 18,640 members of the population of Mauritius died in 
that 1867 cataclysm. 
Chapter 2. Health and Housing 
 
37    
Extensive worldwide enquiries by the writer have failed to locate any comprehensive 
nineteenth century text on miasmatic diseases. This may have been the consequence of 
the constant revision of the subject. With the general thrust of the theories laid down some 
400 years previously new thoughts on the nature and effects of miasma appeared 
regularly in the literature of the nineteenth century. As an example, when the settlement at 
Port Essington in northern Australia was abandoned, after a number of epidemics of 
malaria, George Windsor Earl, who had been a resident, made the following addition to the 
existing information: 
…it was not known at that time that land locked harbours in tropical climates are 
always unhealthy unless they are acted on by a breeze constantly blowing, so as to 
dissipate at once the malaria that arises from the stagnant sea-water exposed to 
the tropical sun.77 
Mr. Earl was an enthusiastic student of the mysteries of miasma. His three books all make 
reference to this interest. His continuing contributions to the identification of ‘salubrious 
spots’ included the following: 
It would appear the most salubrious spots are those situated upon narrow straits. 
The banks of navigable rivers above the reach of salt water hold the next rank. 
The Portuguese town of Dilli on the North side of Timor is rendered very unhealthy 
by its position upon a swampy plain of the richest alluvial soil, rank with tropical 
vegetation; while an amphitheatre of steep and high hills encloses it to landward, 
obstructing the course of the trade winds, and thus preventing the proper circulation 
of air. 
The most agreeable spots for the residence of Europeans are the coasts where 
there is always a free circulation of air, and the eye is amused by the unbounded 
prospect to seaward, and the upper parts of the hill ranges, where a fine bracing 
breeze is often felt when the lower lands are close and sultry.78 
The mystery of the survival of indigenous populations in fever prone areas was of 
considerable interest to European scholars. With no knowledge of the technicalities of 
immunity Earl noted: 
…as far as I could discover even the more intelligent of the Indian islanders had 
established no fixed rules, but were guided in their choice by instinct rather than 
conclusions drawn from a course of reasoning.79 
In the absence of any text on miasmatic diseases, we can reconstruct what the well 
informed nineteenth century colonial Queenslander might have understood about the 
subject, using a wide geographic and chronological catchment of documentary evidence. 
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In order to understand the basic frame of the miasmatic theories, as held in the nineteenth 
century, the following text will look at a number of the aspects of the theories.  
Identification of places that could be a source of miasma was obviously of prime 
importance. Sir William Moore offered a comprehensive list of sources of miasma: 
Being found to prevail in certain localities, it has been reasoned that a poisonous 
emanation arises from the ground, or from something on the ground, to which 
emanation the term ‘malaria’ was applied. Thus, malaria is mostly produced near 
the marshy banks of rivers; in the dense jungle usually found at the base of 
mountain ranges… on lands subjected to periodical inundation or to too profuse 
irrigation; in dense jungles and ravines; near marshes either of salt or fresh water; 
in arid, sandy, barren districts with a moist subsoil; and on long neglected ground 
freshly excavated or turned up for cultivation.80 
The marsh was deemed to produce miasma from its ‘rotting vegetation’. This was also to 
be found in the soil as humus. Moore makes reference to this in his description of ground 
‘turned up for cultivation’.81 This was a problem for land that was going under the plough 
for the first time. Land requiring the pre-clearing of jungle prior to initial ploughing was a 
considerable hazard. The notion of malaria being ‘in the ground’ was known as the ‘telluric’ 
theory. This notion was also applicable to mining, and to road and rail construction where 
disturbance of the ground was believed to cause it to give up its telluric bad air. In the case 
of railways and roads poorly drained embankments, culverts and borrow pits created 
ponded water mosquito habitats causing what was subsequently called ‘Engineer’s 
Malaria’. Isabella Lucy Bird, a nineteenth century traveller and writer, noted the incidence 
of fever in the road gangs in Hong Kong: 
…the city is healthy to those who live temperately. It has, however, a remarkable 
peculiarity. Standing in or on rock, one fancies that fever would not be one of the 
maladies, but the rock itself seems to have imprisoned fever germs in some past 
age, for whenever it is quarried or cut into for foundations, or is disturbed in any 
way, fever immediately breaks out.82 
Royal Navy surgeon Edward Cree, in Hong Kong in 1843, suggested that the stagnant 
water associated with the Hong Kong road works might be responsible. His daily journal 
notes: 
A great deal of sickness: remittent and intermittent fevers and diarrhoea very 
prevalent. The line-of-battle ships have each 100 sick. The former disease is 
carrying off three men a day from the 55th. Regiment at West Point Barracks. The 
sickness is attributed to turning up the new soil for building and road making and 
the quantity of disintegrating granite. There are no efficient drains made yet.83 
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Dr. Robert Little, surgeon and founder of a substantial emporium in Singapore, came to 
the conclusion that the prevalence of malaria in the adjacent islands was caused by the 
abundant presence of dead coral.84 In 1865 we note the following cautions for 
Singaporeans who wished to keep cool: 
Sea bathing is also a relief within easy reach, and is often availed of; but the 
neighbourhood of coral banks which are exposed at low water is avoided, as the 
exhalations produced by the heat of the sun have been found to be very 
unwholesome.85 
Identifying the likely fever season was another subject of prime importance. Sir William 
Moore confirms the usual time of its appearance in South East Asia: 
…on observation of the effects produced by malaria, it is supposed to exist in 
greatest abundance immediately after the monsoons when the hot September and 
October sun partially dries the saturated ground.86 
Dyson, of Normanton, Queensland, agreed with the notion that the fever season followed 
the summer rains:  
After the rainy season is over, the lagoons and low-lying lands become dry from the 
heat of the sun, and consequent evaporation; and the prevailing South East winds, 
blowing over this low lying country, bring malaria in their course.87 
The quotes above reveal the origin of the term ‘aestivo-autumnal fever’ as a description of 
malaria. After the summer (aestivo) rains pools of stagnant water remained into the 
autumn. These pools provided a mosquito habitat. 
The velocity of the ‘free circulation of air’ required to disperse miasma effectively was yet 
another aspect of miasmatic studies that was important. Outbreaks of disease could be 
understood in terms of this factor. We are indebted to the 22nd Annual Report of The 
Registrar General of Births Deaths and Marriages in England (1857) for this detailed 
information: 
The air over London, and probably over other parts was unusually stagnant; it 
passed over Greenwich at a rate of 3.5 miles an hour, whereas the average in the 
preceding years was 4.5 miles an hour. The wind is an important sanitary element, 
as it is capable of bringing and taking away the organic elements which are the 
seeds sometimes of zymotic diseases. The high temperature and the stagnancy of 
the air over cities, are both calculated to favour the prevalence of the diarrhoeas 
which were universally fatal, and perhaps also to diffuse, if not to develop the new 
variety of disease which was called ‘sore throat’, ‘croup’, and ‘scarlatina’, on its first 
appearance, but is now known as diphtheria…. The influence of a high temperature 
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in producing the disease is as evident as its influence in accelerating the 
decomposition of organic matter. 
Establishing the time periods when miasma was most dangerous was important in terms 
of establishing a lifestyle in a place subject to miasmatic diseases. Lt. Clauson had come 
to a conclusion on this matter. The times of day when the air was at its stillest (or most 
stagnant) were dawn and dusk. These were also times when the sun had limited power to 
act with the wind to vitiate the air: 
Experience has shown that, as a general rule, malaria is most to be feared at 
sunrise and at sunset. It is well to keep this in mind, and to avoid unnecessary 
exposure at these times. Particular care should also be taken that clothing is 
sufficient to prevent chills; and all bodily exhaustions resulting from want of food or 
from excessive labour is avoided.88 
However, most were agreed that the total night, and not just at dawn and dusk, was the 
danger period. This affected places where people slept, such as homes, hospitals and 
barracks. It was deemed necessary to seal off these areas to prevent the intrusion of 
miasma laden night air. This could result in a loss of essential ventilation to disperse the 
miasma that came from the body. A fireplace was a recognised method of providing an 
exhaust of stale air from a room. A hot room in the tropics was better than a bout of fever. 
Captain Smyth provides this case study: 
An officer who passed two years in Sierra Leone, informed me that the officer’s 
barracks in that colony have fire places in each room, built at the recommendation 
of Dr. Barry, the principal medical officer; and the officers who occupied them were 
requested to cause a small fire to be lighted in their rooms shortly after sunset, and 
not to open the rooms again to the night air. This was deemed by many of the 
occupants of the barracks to be such an absurdity, that they would not comply with 
the request, and lost their lives. My informant was wiser, and adopted Dr. Barry’s 
advice, having a fire lighted as he went to mess, allowing it to expire before his 
return. Though exposed to the night air in returning to his room from the mess-
room, he never enjoyed better health in Europe than in that climate.89 
Acceptance of the evil effects of the night air was not universal. There were dissenters 
from this notion. Florence Nightingale was a notable dissident from the practice of sleeping 
in a closed space to escape the night air:  
What air can we breathe at night but night air…in great cities night air is often the 
best and purest air to be had in the twenty four hours. …The absence of smoke, the 
quiet, all tend to making night the best time for airing the patients.90 
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In the fifteenth century Alberti had taught that air passing over places that produce miasma 
was dangerous as it could transport the miasma. George Suter, architect and Cambridge 
graduate, who had hung out his shingle in early Brisbane, gave the same warning as his 
predecessor: 
The ground chosen for the building site should be elevated, with a natural fall for the 
surface drainage every way; the soil should of course be dry, and if possible 
gravelly or a porous subsoil, but at all events neither low nor swampy. Proximity to 
tidal rivers and creeks, where the mud banks are exposed at intervals should be 
carefully avoided, as also the neighbourhood of manufactories, slaughterhouses, or 
chemical works. To shew that with every precaution against it the influence of 
malaria is often very destructive, and the proximity of places where it is generated 
much to be avoided, it is stated of the Lariboisiere Hospital, in France, on good 
authority, that a wind blowing for a few hours from the direction of a malarious 
quarter of the town was of sufficient influence to give a malignant character to 
previously healthy sores.91 
As well as pointing out the danger of wind borne miasma, Suter drew attention to the soil 
quality. Damp soil was recognised as a source of miasma in summer conditions.  
In the West Indies military barracks were often provided at strategic rather than healthy 
locations. Such a situation might be near the coast. The daytime sea breezes were 
welcome, but at nightfall the land breeze may be over a coastal swamp. Night air passing 
over a swamp was a particularly sinister combination, creating building design problems of 
some magnitude. Captain Smyth describes a solution: 
In the exposed situations of many of the West India barracks to the pestilential 
effluvia from the adjacent swamps, and when the wind from the land blows over 
them, it is a matter of vital importance to be enabled to close the side and end of the 
building exposed to it, so as to exclude it altogether, especially during the night. 
Jalousies do this imperfectly; and the old plan of shutters is very objectionable, 
entirely excluding air, and leaving the men exposed to all the inconvenience and 
evil of breathing the confined atmosphere of a crowded room, or to the alternate of 
the land breeze blowing over their heated bodies. The jalousied windows on the 
side not exposed may be partially opened, to obtain ventilation; and as there is a 
parapet wall between the bed and the window, no evil can result to the men 
occupying the rooms; but the interior space is so great, on the construction I 
propose, that if all the ventilators were closed, no evil would result from it.92 
The parapet wall was a low height internal wall intended to protect the sleeping soldier 
from the direct flow of the night air. In 1814 British troops in Java were housed in barracks 
constructed of ‘wattled bamboos, and the men laying with their heads to the wall, received 
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the current of air directly in their heads. Fifty were seized with a highly inflammatory fever 
in the course of three days’. 
In an above quotation, Captain Smyth states that ‘the interior space is so great …no evil 
would result in it’.93 Smyth was describing the basis of determining enclosed air volumes 
that would be capable of diluting any entrapped internal miasmata to a harmless state. The 
requirement for pure air involved calculations about the quantity of air in barracks and 
hospitals. Captain Smyth defined a basic formula for such buildings in the West Indies:  
It is desirable to have buildings intended as barracks for soldiers in tropical 
climates, so spacious as to give at least from 300 to 500 feet of cubical content 
interior space for each man, and for hospitals, from 800 to 1000 for each patient for 
which they may be constructed; to preserve the buildings as much as possible at a 
uniform temperature; to keep them as dry as possible; to present a perfect 
command of ventilation, and to be enabled to exclude entirely the night air.94 
The variations in required ‘cubical content’ as noted above were based on the differing 
requirements of healthy and sick residents. The exhalation of carbon dioxide could form a 
‘carbonic acid gas’.95 It was believed that this had to be diluted by the air in the room to 
render it innocuous. This was seen as particularly important when the night air was being 
excluded. The sick contributed additional pollutants and the amount of diluting air had to 
be increased accordingly. Lofty ceilings generally provided the large volume of air 
required. For hospitals the ceilings would be even higher. Roof and ceiling vents ‘allowed 
the escape of the heated air, and establishing thus an upward current, which would carry 
off the impurities which must exist where any number of men are crowded together in a 
narrow space’.96  
Architect Suter provides a detailed assessment of the pollutants for a ward of 16 healthy 
people, ‘allowing 8 hours for the night occupation of such a room when the doors and 
windows may be supposed to be shut’.97 Total carbonic acid gas output would be 123 
cubic feet, to which is added 16 pints of water exhaled from lungs and skin, together with 
‘a large quantity of organic matter ready to enter into a putrefactive condition’. All this 
would contribute to a ‘damp foul air’ and ‘the reintroduction of excrementitious matter into 
the blood through the function of respiration If this be correct for those in health how much 
more will it be so for the sick, the exhalations from whom are so much the more 
dangerous, as they form one of nature’s methods of throwing off noxious matter from the 
body’. 
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It would seem that having excluded the miasma charged night air, the problem of the 
exhalations inside the room might have been of similar magnitude. 
It was inevitable that external miasma would gain entry to a building and that the miasma 
exhaled from sleeping bodies would continue to linger internally. The solution was to open 
the building during the day to allow a thorough ‘airing’. Hopefully the free circulation of air 
through the building would disperse it. The central area of a room was considered to be 
the most efficiently aired. This cleansing action was least effective in the ‘corners’, which 
could harbour the stagnant air. Florence Nightingale chastised architects for their failure to 
design healthy houses. ‘Badly constructed houses do for the healthy what badly 
constructed hospitals do for the sick. Once insure that the air in a house is stagnant, and 
sickness is certain to follow’.98  
Nightingale used the expression ‘corners’, but the miasmatic technocrats preferred the 
more precise ‘angles’. A pavilion ward for a number of patients was deemed to be superior 
to the use of single rooms. Single rooms caused ‘the multiplication of angles’.99  
Circular hospital wards were tried in Europe for a number of reasons, including the 
‘absence of angles’, which were considered to be miasma traps (Figure 5).100 
In rectangular wards corners could be made less hazardous by ‘rounding all angles and 
avoiding all cornices’.101 A continuous horizontal vent at the junction of the wall and ceiling 
was seen to solve this problem effectively. In the case of multi level hospitals staircases 
making a direct connection between wards could provide a passage for the movement of 
miasma resulting in ‘a community of ventilation’. This inferred that the air on both levels 
could have an identical poverty of purity. Where there was a need to connect two levels 
this could be better achieved by locating the stair on an external verandah. But this did not 
solve this problem completely; miasma could also filter through the floors.102 Single level 
buildings were free of these problems.  
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Figure 5: Circular hospital wards, Antwerp. Source: The Builder, 7/7/1883. 
We note above that miasma was deemed to be capable of filtering through floors. On our 
current understanding that miasma was a two thousand year old disguise for mosquitoes, 
it is interesting to read in a League of Nations publication on malaria that in many 
developing nations housing was provided where the ‘flooring was commonly pervious to 
mosquitoes’.103 Pit sawn timber flooring would be subject to continuing shrinkage allowing 
mosquitoes to seek their blood meal via openings in the flooring. 
Excluding the night air was a problem in locations where high humidity and temperature 
continued into the night. There was an alternate for those who were courageous. It was 
believed by some that when gauze wire or mosquito netting was placed over openings it 
had the effect of excluding the miasma as well as the insects. Experience had shown that 
persons protected from the miasma by gauze were less subject to fever. Captain Smyth 
wrote about this shield, but was not prepared to trust this novel idea completely: 
At the suggestion of Captain Brandreth, Royal Engineers, iron wire blinds were 
ordered to be tried in the new hospital at Demerara, and were demanded from 
England, but they were not supplied during the time I was in the colony. When 
referred to by Captain Brandreth on this subject, I fully concurred with the opinions 
he expressed, having for many years in my own quarters in Canada (at Isle aux 
Noix) and in Demerara used frames of wood, with leno or mosquito net stretched on 
them, in the opening both for windows and doors, not only with a view to exclude 
insects, but also to exclude the miasmata. In several hospitals in Italy fine wire 
gauze has been placed in windows instead of glass and it proved efficacious in 
arresting the miasmatic current. I would not, however, where it is desirable to 
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exclude the night air trust to the gauze wire alone: if glass be not used with it, I 
would have shutters to use at night. In the ‘United Service Journal’ for July 1837, 
there is a copy of a letter from Dr. Trail, Professor of Medical Jurisprudence at 
Glasgow, to a general officer (whose opinion on the modes of preserving health in 
tropical climates had been requested from the Horse Guards) in reply to some 
queries he had put to him, in which he recommended the use of copper wire gauze 
(such as employed for safety lamps) in buildings intended for hospitals, and the use 
of gauze curtains to the beds as an additional security.104 
Captain Brandreth was in favour of this new idea and offered an explanation of the way 
gauze protects against miasma:  
It may be that gauze wire simply sifts, or as it were dilutes the body of malaria, and 
renders its operation on the human frame less obnoxious, when introduced through 
particles through the network, than in a direct stream through the open window… It 
is probable another advantage may be found in adopting the gauze blinds. Many of 
the barracks in the West Indies are on elevated positions, and exposed to a strong 
trade wind. The soldiers are in the habit of closing the jalousies on the windward 
side, and thus interrupting the free circulation of air. The gauze would secure a 
more moderate and equable diffusion of wind throughout the building.105 
The question arose that if miasma comes from the ground, could it be effectively sealed 
in? This matter was addressed by a number of students of miasmatic problems. Lt. 
Clauson pointed out that in Rome the incidence of malaria was decreasing as the city 
expanded. This could readily be explained by ‘the direct outcome of the covering over of 
the soil by the new town’.106 Clauson proposed that a malaria proofed residence might be 
achieved by adopting a courtyard plan with no external openings, other than one entrance 
door, and with all rooms opening into the courtyard. All air for the house would come from 
above, at the height of the external wall. There was a proviso that ‘Care must, of course, 
be taken so that no development of malaria takes place in the courtyard itself. This is 
easily prevented by careful paving of its surface’.107  
Suter would not have been in agreement with this suggestion. He felt that enclosed 
courtyards were potential miasma traps, as the circulation of air was cut off. Any 
courtyards should be paved.108 
We recall Alberti’s advise on the subject of trees as a screen for miasma. He said that 
‘thick woods’ prevented air movement and blocked the cleansing effect of the sun. He also 
said that air passing through some trees could be cleansed. Was this still believed in the 
nineteenth century? This notion was current but suspect. It was evident that jungles were 
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very dangerous places, but in the case of a light screen of trees, perhaps it would work like 
gauze and filter the miasma. Captain Brandreth rejected this notion: 
…cases are adduced where the interposition of a screen of vegetation between the 
building and the marsh has averted the noxious effluvia and prevented disease, 
while buildings in the neighbourhood without such protection have suffered 
severely. Vegetable screens are not encouraged, because by their decay and 
decomposition they generate marsh miasma.109 
The Registrar General of the Colony of Queensland in his 1875 Annual Report did not 
share this opinion. Australian trees have been exported all over the world at different times 
and for many reasons. They draw excess water from damp soil and some fast growing 
species are used for fuel in developing countries. But the most interesting attribute of the 
native eucalypt was its perceived ability to cleanse the air as a consequence of ‘their 
prophylactic odours’. The Registrar General advised: 
A wise Building Act, securing for the future wide streets planted with shade trees, 
open spaces at frequent intervals supplied with fountains and well kept trees and 
shrubs, with a clause in the Act that would render the destruction of our health-
generating gums-trees within a certain distance of out townships a penal offence. 
The reputation of the healing gum trees was to suffer a significant slight in 1885, when a 
scheme to banish malaria from an extensive tract of land near Rome turned into a political 
scandal. A community of trappists at Tre Fontane were to undertake the project of a mass 
planting of eucalypts with convict labour. Lt. Clauson notes the theory that promoted this 
project:  
The tree was to have a threefold action. Its roots were to extract the water in damp 
and marshy ground, and thus have all the beneficial effects of drainage without the 
expense; the aroma given out by its leaves was to neutralise the malarious germs in 
the air; and lastly, its fallen leaves were to prevent the formation of the same germs 
in the earth on which they dropped.110 
The trappists planned to make an income by harvesting the leaves to make an extract. 
The government was to supply the labour at a very cheap rate, together with housing, food 
and medical attention at no cost. The scheme was a disaster; outbreaks of malaria marked 
the commencement of the project in 1880. Apparently this was ‘hushed up’ and all patients 
were treated at the site. In 1882 there was a season of comparative good health in Italy 
but ‘every single inhabitant of the place had malarial fever’. In 1885 the problems got 
worse and the scandal could be hidden no longer. The healing gum-tree had a seriously 
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diminished reputation but it was not completely discredited. Lt. Clauson offered a faint 
defence: 
…although the eucalyptus seems to have done good service in some localities, it is 
always unreliable, and it is certainly unsuited to the shallow soil at Tre 
Fontane….Professor Liversidge, of the University of Sydney, has shown that the 
existence of malaria has been considerable in the very plantations where the tree is 
grown, and this fact is confirmed by recent investigations in Algeria.111 
Palladio believed that the living quarters of houses ‘are wholesomer to live in’ when they 
are raised up off the ground. We have already seen in previous text how this notion was at 
the core of counteractive actions in avoiding miasma. The majority of those who were 
articulate about miasma believed that it was at its most intense at the ground surface and 
that its potency dissipated rapidly from that point as a consequence of dilution or dispersal 
by the free circulation of air. Dr. Hunter, a senior military medic, noted:  
The poison appears to be strongest as it rises from the ground, and becomes 
weaker as it becomes more diffused, and mixed with a larger proportion of air. 
Houses on the ground are more unhealthy than those that are elevated.112 
There was obviously some minor debate on this matter, for in a few cases the ground floor 
was found to be healthier than an upper level: 
In the old Eveleary barracks in Georgetown, Demerara, the lower rooms, which 
were floored on dwarf walls close to the earth, were found very unhealthy, and the 
water lodged in the space beneath for want of proper drainage. At the 
recommendation of Sir C. Smith, the Commanding Royal Engineer in the West 
Indies, a pavement of Yorkshire stone was laid in the soldier’s barracks, on the 
surface, which he directed to be sloped from one side of the building to the other, 
and hatches were left in the floor to throw water down, and to cleanse the 
pavement. These rooms were then found to be more healthy than the upper rooms, 
exposed to the land winds; and the same thing was noticed at the colonial barracks 
at York and Albany, that more men were sent to hospital from the upper than the 
lower rooms, though the latter were, from the building being raised on pillars, nearly 
on a level with the upper rooms at Eveleary.113 
There is a reference in the above statement to a building ‘on pillars’, and the suggestion 
that the elevation of the ‘lower’ floor to a normal upper floor height had not achieved the 
desired reduction in fever. We further note that when an impervious floor of Yorkshire 
stone was provided to the lower floor, (which would have sealed in the miasma exhaled 
under that floor) the effect was to make the lower floor ‘more healthy than the upper 
rooms’.  
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But we should see the above evidence as a rare circumstance. Lt. Clauson accepted 
without reservation the notion of elevation to escape the miasma: 
The fact that malaria decreases very rapidly at any height above malarious ground 
is a very fortunate one, and is availed of in several ways. In the Campagna the 
shepherds, when obliged to stay with their flocks, always remain on the tops of the 
hills as much as possible. In the Pontine Marshes platforms, four or five yards high, 
are erected, and occupied with comparative safety by the men who are compelled 
to pass the summer night there. The Indians of Central and Southern America hang 
their hammocks as high as possible in trees in malarious districts, and it was 
perhaps this fact which suggested to the engineers of the Panama Railway the 
construction of wooden huts on branches twenty or thirty feet from the ground.114 
The above intelligence about Italian shepherds using raised platforms to protect 
themselves from miasma was apparently put to use by the British Army in Malaya during 
the 1876 Perak campaign. The Illustrated London News offered its readers an illustration 
of a raised sleeping platform provided for the officers (Figure 6)115. 
Clauson’s ‘four or five yards’ for the shepherds, and ‘twenty or thirty feet’ for the railroad 
builders was far in excess of other estimates for the maximum height for miasma to 
ascend. Galton offered a much lesser height for hospital design: 
The ward floor should be raised from 2 feet 6 inches to 4 feet or more above the 
ground level. The space underneath should be kept clean and free from rubbish. In 
the Montpelier hospital it is lofty and used for a covered exercise ground. In the 
Hamburg hospital it is formed into a heating chamber for warming the ward floor.116 
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Galton offered alternates; a low option at 2ft 6in to 4ft, and if it was intended to use the 
space under the building, raise it accordingly. He points out the need for the sub floor area 
to be ‘clean and free from rubbish’; this area should not be allowed to become a source of 
miasma.  
In the development of the elevated house, stated desirable heights were a wide variable. 
Subsequent text will identify the following recommended heights: 
‘A couple of feet’, - ‘not far in a vertical direction, - ‘four to five feet’, - ‘six feet’, - 
‘seven feet’, - ‘eight feet’, and a very cautious ‘ten feet’. 
The effective height of the ascending miasma was a very difficult measurement to quantify. 
The miasma, as they understood it, was not there at all. 
Having considered above the many aspects of the miasmatic theories that had been 
codified by the nineteenth century it is appropriate to ask what were its main 
consequences to the form of buildings. The elevation of living quarters was clearly one 
such outcome, but there was another that would survive long past the demise of the 
theories. This was the ubiquitous verandah: an essential building element in warm and wet 
Figure 6: Elevated sleeping platform, Malaya. Source: D.J.M.Tait: 1989. 
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places. Considering its widespread use, the literature of the era of its development has 
very few references to its rationale. One very early explanation of the wisdom of an 
encircling verandah was offered by Long who recommended that they be used to shield 
walls from rain. He set down a very brief specification for a house suitable for white 
servants in Jamaica: 
The habitations of their white servants should be fixed on airy, dry, and elevated, 
spots, raised some feet above the surface of the earth, floored, and constructed 
either of timber or plaister, (sic) or brick, but never (if possible to avoid it) of stone; 
which is a very improper material in this climate for dwelling-houses, on account of 
the damp and chill which it strikes in rainy weather; but whenever it is unavoidably 
used for such buildings, the effects may be rendered less pernicious, by 
surrounding them with a shed or piazza, or lining the wall with boards, or lath and 
plaster, set off to such a distance as to let the air circulate between.117  
The expression ‘piazza’ was used by Inigo Jones to describe the covered colonnades that 
flanked the walls of his development at Covent Garden. The term ‘shed’ is still in use in 
North America to describe a single pitched ‘lean to’ to a building. 
More than sixty year later Dr. William Fergusson, Inspector General of Hospitals, writing 
on barracks accommodation in the West Indies noted another important reason to include 
protective verandahs in any residential design.  
European troops require the protection of solid walls in compartments well raised off 
the ground – capacious and airy, with sufficient height of roof; or, when these 
cannot be had, of protecting galleries all around the building to be saved from the 
vicissitudes of temperature between the day and night for if the sun gain access to 
the interior of thin shingle barracks, it will become like an oven under the noon day 
heats and an ice house under the chilling dews of the night.118 
But the attributes of the verandah cannot be restricted to these canons for healthy design. 
The Italians of the Renaissance are said to have spent much of their time outdoors. Their 
houses, often planned around courtyards, lent themselves to the ‘al fresco’ lifestyle. That 
was the place for family and their friends, who would be offered food and wine and the 
traditional ‘salute’ a toast to their ‘good health’. We recall Alberti’s advice about the 
benefits of places ‘where the old men may chat together in the kindly warmth of the sun in 
winter’, and his wise counsel, ‘do not let your courtyard be exposed to any noxious 
vapours’. Outdoor living was an essential part of la dolce vita.  
The widespread use of the verandah in colonial buildings was a continuation of that vision. 
Shaded from the heat of the day it provided maximum exposure to the free circulation of 
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air, and a sense of ‘well being’ from breeze passing over a perspiring body. It was a 
supremely healthy ‘external room’, used for informal meals and family relaxation. It shaded 
the walls of the house from the heat, and allowed the rooms of the house to remain open 
during tropical rain. It was the setting for furniture expressly designed for its use. It would 
be difficult to overstate its importance as an essential element of the colonial lifestyle.  
An exploration of some of the nineteenth century attitudes to ‘pure air’ and ‘miasma’ has 
identified many of the reasons for such prevailing notions as: 
 The desirability of well-drained elevated locations contrasted with the inherent 
problems of low poorly drained sites. 
 The raising of buildings to get above the miasma, and positioning the building for the 
best free circulation of pure air. 
 The precautions necessary in the vicinity of swamps. 
 The desirability of living spaces being on one elevated level. 
 The use of verandahs to shade the core and as a place for healthy daytime living 
spaces.  
 The need to provide large external openings to enable the core rooms to be thoroughly 
aired. 
 The need to secure the core rooms against the night air. 
 The provision of lofty ceilings to the core rooms to ensure sufficient air to dilute the 
exhalations of the night. 
 The provision of ceiling and roof vents to assist the venting of those exhalations. 
 The use of fireplaces in tropical places to help in the venting of the core. 
 The use of gauze to prevent the entry of miasma. 
Section	  4. Mosquitoes	  
The colonists of the warm and wet world feared fever, and loathed the insects. Their 
spleen was particularly directed at the mosquito. There has been an abhorrence of the 
mosquito since the advent of recorded history. Alberti wrote of mosquitoes (gnats) 
suggesting some remedies against their tormenting habits. 
Herodotus tells us that the people who live around the marshes in Aegypt, in order 
to avoid the gnats, lie a nights in very high towers. At Ferrara by the Po few or no 
gnats appear within the city, but out of town, to those who are not used to them, 
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they are execrable. It is supposed that they are driven from the town by the great 
quantity of smoke and fire.119 
From Herodotus to the nineteenth century, the reputation of the mosquito had not 
improved. Horatio Nelson served in the Caribbean and disliked it intensely. He had his first 
attack of fever there and it recurred for the rest of his life. He named the Caribbean a place 
of ‘mosquitoes and melancholie’.120 Captain Rodney Mundy, visiting Wattareh in Borneo, 
described the agony of sleepless nights: 
It abounds with mosquitoes - Oh! The tortures we suffered who shall describe? 
Each livelong night was passed miserably without sleep, and the day found us 
fevered and restless under the unceasing persecution. It was with joy, indeed, I 
hailed the moment of our release.121 
Isabella Lucy Bird, travelling in Malaya noted the presence of a number of insect pests and 
nominated the worst: 
But of all the pests the mosquitos (sic) are the worst. A resident may spend some 
time in the country and know nothing from experience of scorpions, centipedes, 
land leeches, and soldier ants, but he cannot escape from the mosquito, the curse 
of these well watered tropic regions. In addition to the night mosquito, there is a 
striped variety of large size, known as the ‘tiger mosquito’, much to be feared, for it 
pursues its bloodthirsty work in the daytime.122 
The same Isabella Bird was moved to write that while the Hawaiian Islands appeared to be 
an earthly paradise, there was one damning defect: 
I heard a droning, humming sound, which certainly was not the surf upon the reef. It 
came nearer. There could be no mistake. I felt a stab, and found myself the centre 
of droning, stabbing, malignant mosquitos (sic). No, even this is not paradise! I am 
ashamed to say that on my first night in Honolulu I sought an early refuge from this 
intolerable infliction, in profound and prosaic sleep behind mosquito curtains.123 
Engineer John Turnbull Thomson, stationed in Penang in the mid nineteenth century is 
noteworthy for not naming the mosquito as the worst curse: 
…of all insects, the sandfly beats everything in its tantalising tortures. It bites 
through stockings, and is not to be beaten off, by smoke, or by fanning; further its 
bites continue their irritation for several weeks, and sometimes breaks into sores.124 
Edward Long, a resident of Jamaica in the eighteenth century, suggested that mosquitoes 
were on earth as a part of a divine plan to drive the human race away from danger: 
In the West Indies low swampy spots are still more fatal and they are infected with 
muskeetos, (sic) which seem as if placed there by Providence, to assault with their 
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stings, and drive away, every human being, who may ignorantly venture to fix his 
abode among them.125 
As long as miasma monopolised the attention of those who sought to alleviate fever, the 
mosquito was safe from detection as a vector of disease. The study of mosquitoes was 
concerned with finding ways of avoiding their endless torture. Herodotus had spoken of 
avoiding their torment by ‘smoke and fire’ and sleeping in ‘high towers’. Palladio had learnt 
that those who chose ‘elevated and chearful places where the air is, by the continual 
blowing of the winds, moved;’ were not ‘molested by gnats and other small animals’. 
Harriet Beecher Stowe was aware that still, warm and moist nights were ideal for the 
marauding mosquito. When she sought to provide another layer of misery for Uncle Tom in 
his new Louisiana location, she used a mosquito image: 
The night was damp and close, and the thick air swarmed with myriads of 
mosquitoes, which increased the restless torture of his wounds; while a burning 
thirst - a torture beyond all others - filled up the uttermost measure of physical 
anguish.126 
The protracted search for the nature of miasma, since Hippocrates had warned of ‘fenny, 
warm, humid and wooded’ places, had not been all in vain. What had been achieved 
unknowingly was the identification of the mosquito habitat and life cycle. John Hunter 
noted ‘They are most troublesome in the morning and evening, during the calm that takes 
place between the land and sea breezes; they dislike the wind’.127 Mosquitoes sheltered 
from breeze, lived in swamps and could be windborne from same. They were stopped by 
gauze; came out at dusk and left at dawn; kept close to the ground and inhabited dark and 
airless jungles. Mosquitoes and miasma had very similar habits.  
In 1872 Lewis, in India, discovered in the blood of filariasis patients the thread-like 
parasites that caused that disease. Dr. Bancroft, researching filariasis in Brisbane in 1874, 
made the amazing discovery of the immature microfilariae of the filarial worm in the 
stomach of a mosquito.128 Bancroft’s find was the threshold of another door in the 
understanding of the transmission of disease. In 1877 Patrick Manson in Amoy, China, 
demonstrated conclusively that the mosquito was the carrier of filariasis. 
In 1883, a lecturer at the National Medical College at Washington D.C., Dr. Albert 
Freeman Africanus King, published a paper noting nineteen similarities between miasma 
and mosquitoes, and suggested that malaria was transmitted by that insect. Dr. King’s 
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paper received the reception that the world reserves for those who seek to introduce new 
and radical thoughts. He was treated with ridicule.129 
In 1880 Dr. Laveran, a French medical officer working in Morocco, identified the parasites 
that caused malaria in the blood of a fever patient. There was still no knowledge of the way 
they entered the blood. Ronald Ross, a doctor in the Indian Medical Service, had been 
encouraged by Patrick Manson to investigate the mosquito as a likely vector. Ross found 
the malarial oocysts in the stomach wall of an anopheles mosquito. Manson, who had 
already established a reputation for his work in Tropical Medicine, had formulated this 
theory in 1894. Ross’s discovery was made on ‘Mosquito Day’, 20 August 1897. Ross was 
deeply moved to have made such a discovery. He wrote to his wife: 
This day relenting God 
Hath placed within my hand 
A wonderous thing; and God 
be praised. At his command 
Seeking His secret deeds 
With tears and toiling breath 
I find thy cunning seeds, 
O million murdering Death. 
I know this little thing 
A myriad men will save.130 
A further three years work, enlisting the assistance of eminent Italian scientists, was still 
required to test the theory. This included the provision of gauze-protected quarters on the 
malarious Roman Campagna where Drs. Sambon and Low lived during the fever season. 
They moved outside during the day and withdrew to the security of their gauzed refuge at 
dusk. Both were malaria free at the end of the season. Infected mosquitoes from Italy were 
taken to London and allowed to bite Dr. Manson’s son and a laboratory assistant. Both 
contracted malaria. By 1900 the theory was proved beyond doubt, and was announced to 
the medical world. The immediate reaction was predictable. Manson was referred to 
behind his back as ‘Mosquito Manson’: ‘Poor chap! He’s quite off his head’.131 The medical 
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community was not totally convinced. One medical text, revised in 1903, makes it quite 
clear that miasma was still regarded as a cause of malaria, if not the sole cause: 
The plasmodium malariae reaches the blood direct through the bites of the female 
of mosquitos belonging to the genus Anopheles, or indirectly through infected water 
or air.132  
The proof of the mosquito vector built by Manson and Ross was too strong to be 
demolished by uninformed criticism. Manson was to become Sir Patrick Manson K.C.M.G., 
and the recipient of honours bestowed by Oxford University and French Medical Societies. 
He was eventually to become the head of The London School of Tropical Medicine and to 
receive the accolade of ‘The Father of Tropical Medicine’. Ross became Sir Ronald, a 
Nobel Laureate and Professor of Tropical Medicine at the Liverpool School of Tropical 
Medicine. These Institutes were primarily concerned with the health of British citizens in 
colonial postings. 
One of Manson’s new jobs was ‘Medical Adviser to the Colonial Office and to the Crown 
Agents for the Colonies’. If the administrators of the colonies sought his advice on housing 
and desirable locations, and they certainly would have, they would find that not all had 
changed since the days when miasma had reigned supreme. In the early editions of his 
enduring Tropical Diseases: A Manual of the Diseases of Warm Climates, he noted the 
traditional miasmatic theories and then showed how they should be reinterpreted in the 
light of the new understanding.  
Manson recommended continuing many of the previous precautions against malaria. He 
argued that houses should be sited on high and dry situations and streets in towns should 
be paved. Roadwork and the disturbance of soil ‘implies the formation of holes, holes 
imply puddles, and puddles imply mosquitoes’.133 Concerning the most dangerous time of 
day, and the dangers of jungles, the old wisdom was modified only slightly: 
Evidently in conformity with the habits of the mosquito, the time just before sunrise 
and just after sunset, and the night, have the reputation of being the most 
dangerous as regards liability to contract the infection. Although mosquitoes are 
most active during twilight and night, they bite readily enough during the daytime in 
shady and windless places, as in thick jungle or in a dark room. A few species are 
diurnal.134 
The Australian eucalypti (and in particular Eucalyptus globulus) were not given a good 
report. Their ‘balsamic exhalations’ had given hopes that ‘have not been fulfilled in every 
Chapter 2. Health and Housing 
 
56    
case’. The notion of protection by a screen of trees was revived. Alberti had recommended 
a screen of trees to filter the air, a policy that had been rejected by the Royal Engineers: 
The intervention of a belt of trees between a malarial swamp and a village is said to 
protect from malaria the houses on the leeward side of the trees. The trees may 
filter out the mosquitoes by affording them protection from winds.135 
We recall George Windsor Earl noting the way the native people could select healthy 
places without the benefit of European rationalisation. Manson offered some sound sense 
in this regard: ‘It is unwise to build where the natives say the neighbourhood is unhealthy; 
natives generally know such places’.136 
To those communities who elevated their homes to escape miasma, he recommended 
retention of this practice, noting that it avoided mosquitoes. Like miasma, mosquitoes had 
a limited height range: 
Bedrooms should be situated in an upper storey, and dwelling rooms be well raised 
on piles or arches above the ground….Mosquito nets must invariably be 
used….The body should be covered up during sleep, and every precaution (as 
fires, etc.) that circumstances permit should be employed to keep mosquitoes 
away.137 
Having dismissed the notion that mosquitoes could travel far in a horizontal direction, 
Manson then considered the matter of their flight in a vertical direction. He advised that 
dwelling rooms should be ‘raised on piles or arches’: 
The mosquito does not ascend more than a few feet from the ground, and in high 
winds, or even in draughts of air, such as that from a punkah, immediately seeks 
shelter… Neither does the malarial germ ascend to any great height above the 
ground. Acting on the empirical observation of this fact, the peasants in many 
unhealthy spots in Italy and Greece are said to secure a remarkable degree of 
immunity by passing the night, during the fever season, on platforms raised on 
poles a few yards above the ground. It seems safe, therefore, to conclude that the 
horizontal and vertical diffusion of the malaria germ - that is to say, of the mosquito - 
is very restricted.138 
We recall that Lt. Clauson had stated in 1886 that the good health of the shepherds in the 
Roman Campagna who slept on platforms was explicit proof of the height limit of 
ascending miasma.  
Later editions of Manson’s manual deleted reference to the ‘few feet’ and to ‘piles or 
arches’. All that survived was the far less precise statement: 
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Open windows and doors, by giving access to mosquitoes are sources of danger in 
malarious countries; for this and similar reasons, sleeping on the ground, on the 
ground floor, or unprotected by a mosquito net is dangerous.139 
Perhaps it was Manson’s early statement that ‘the mosquito does not ascend more than a 
few feet from the ground’ that encouraged the invention of ‘mosquito boots’. Carveth 
Wells, an engineer who spent the period 1912-1918 in Malaya, provided a description of 
these wonderful boots and avowed their efficacy:  
That evening, much to the amusement and disdain of Hutton, who was barefoot, I 
put on my new mosquito boots. These boots are like ordinary riding boots, but are 
made of soft leather with soft soles and are worn to protect the legs and ankles from 
the bite of the anopheles mosquito. This is the malaria-carrying mosquito which 
almost invariably flies close to the ground. It can easily be recognised by the 
position it adopts when resting because it stands on its head (Figure 7). I wore my 
mosquito boots after dark regularly for nearly a year, until they were worn out. Then 
I went barefoot like my companion and within three weeks I had malarial fever.140 
This comment is not only a sparkling piece of tropical trivia, it is important in understanding 
the community perception of the habits of the mosquito. As a government officer working 
in the jungle, he would have been instructed on malarial hygiene; he states a well-known 
method of identification of the anopheline by its posture (Figure 7). He was living in a tent 
pitched inside an elevated Malay house, with no gauze screens. He notes the mosquito 
‘almost invariably flies close to the ground’ and the suggestion is that ‘knee height’, or 
Manson’s ‘few feet’, quantified ‘close to the ground’.  
The Director of the Medical and Health Department in Mauritius, J.Balfour Kirk, was an 
advocate of mosquito boots, but he recommended that protection higher on the body was 
also essential: 
Suitable Clothing. ---- The wearing of low-cut dresses by women in mosquito-
infested areas is to be deprecated. Mosquito-boots should be worn by both sexes in 
the evening.141 
In the matter of the desirable elevation of buildings Manson’s partner in fame, Ross, 
confirmed the salubrity of an upper level but suggested that this was a function of the 
breeze or, as previous generations had stated, ‘the free circulation of air’. Rather than 
being restricted to Manson’s ’few feet from the ground’, Ross’ mosquitoes were attempting 
entry to the upper level: 
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Access (of mosquitoes) to people in upper storeys, with small open windows, must 
often be difficult to these feeble insects, especially when any breeze is blowing.142 
Ross detailed the notion that air movement could provide protection from mosquitoes.143 
He advised the use of electric fans and punkahs which ‘not only drive away mosquitoes, 
but also keep the body cool, comfortable and vigorous, even in great tropical heat’. He was 
not in favour of the special boots and gloves that had been developed for tropical 
residents, as he considered them to be too hot. His personal preference was ‘to carry and 
use constantly a palm leaf fan, with which mosquitoes can be driven off and the body be 
kept cool’. 
Both Manson and Ross were advocates of the use of gauze. Ross recommended that 
gauze be used to enclose verandahs, but acknowledged that the cost of such enclosure 
may be prohibitive. He suggests the cheaper option of protecting only a single corner of 
the verandah: ‘Something of the kind should always be used, as people must have 
somewhere to sit in during the evenings’.144  
In America the detailed study of the mosquito was also in full flight. Mitchell provides a 
chapter on ‘How Far Mosquitoes Fly’ giving evidence from a bevy of experts. It is clear 
Figure 7: Anophelinemosquito. Characteristic stance. 
Source: Boyce 1910, 40. 
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from his text that American mosquitoes were much more energetic than Manson’s timid 
insects: 
When the wind is brisk, the insects will crawl into crannies or beneath leaves and 
twigs. Dr. Smith says that, not only will most species not rise or take flight in a 
strong breeze, even in the evening, but even a light wind will keep them from the 
second stories145 of houses, the insects at this time preferring low and sheltered 
places.146 
However the more enterprising insects were seen to operate well above the second floor. 
It appears that a sliding scale of mosquito optimum operational altitude was a determinant 
of breeze velocity: 
As to the height to which the insect will go, Mr. C.A.Sperry, of Chicago, says that 
they are seldom, if ever, seen as high as the third floor in the city. Dr. Smith, on the 
contrary, states that he has actually seen them coming in at the fourth- and fifth- 
story windows in cities. The writer has noted that when mosquitoes were biting on 
the first and second floors there were none on the fourth; this was during a very 
light breeze. A fair breeze kept them from the second floor gallery when they were 
biting maliciously on the first.147 
In a study of housing conditions and its relationship to malaria, the Health Organisation of 
the League of Nations stressed the importance of gauze and suggested that breeze was a 
useful addition to the available mosquito control methods. In the case of smaller 
bungalows it was recommended that they should have ‘an openness to any breeze 
available’.148 
In the early decades of the twentieth century the earlier problems of quantifying the height 
of ascending miasma was mirrored by the difficulty of measuring the height capability 
range of the mosquito. For those tropical house builders of the early twentieth century who 
sought the best possible medical advice in determining the elevation of their proposed 
dwellings the response would depend on when the question was asked? In the first 
decade Manson’s ‘few feet’ would have been the authoritative answer. After 1910, when 
Ross’s text was published, there was a different recommendation. Both Manson and Ross 
were consistent in the advice that elevation was only one component of a raft of desirable 
precautions. Both recommended gauze and mosquito net protection, and both noted the 
desirability of a site breeze as a useful protective measure. 
The investigation of protection by elevation was not restricted to the early decades of the 
twentieth century. Cairns, in the north of Queensland, became one of the major world 
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centres of malarial research as a consequence of the high incidence of malaria in the 
Pacific zones during World War II. Two of the research team, Roberts and O’Sullivan, who 
spent time in Cairns and New Guinea in 1944, recorded the habits of the punctulatus 
group of anophelines found in Papua New Guinea: 
Feeding began shortly after dark and continued throughout the night, with the peak 
of abundance in the early hours of the morning. Females readily entered houses, 
resting on walls and other surfaces both before and after feeding. Most females left 
houses before dawn and few were found in houses during the day, except where 
conditions within the houses resembled those of outdoor resting-places. Only 
comparatively small numbers entered houses built several feet off the ground…149 
Manson’s ‘few feet’ was restated for the An. punctulatus as ‘several feet’. 
In very recent times malarial researchers from the Papua New Guinea Institute of Medical 
Research at Madang have considered the use of raised platforms to provide a simple form 
of protection from the anopheline. The following appeared in the ‘Transactions of the Royal 
Society of Tropical Medicine and Hygiene’: 
RAISED PLATFORMS REDUCE MOSQUITO BITES. 
There is an increasing awareness amongst people attempting to provide health 
care in developing countries that the emphasis of such measures should be at the 
community level. In addition to the use of unqualified personnel in primary care, 
control measures should be community based…. In areas where Anopheles farauti 
is the primary vector responsible for malaria transmission such a shift is becoming 
increasingly necessary since it is now apparent that that measures adopted in the 
past are no longer effective. 
Malaria is a disease of complex relationship between the vector, the parasite and 
the people that suffer from it. Because of this it is impossible to generalise about 
malaria transmission or control even in areas that share a common vector…. Thus 
there is a need to develop a variety of alternative ‘low’ level technology control 
measures. From such a repertoire those appropriate for any particular situation can 
be used. 
In coastal Papua New Guinea many people spend the early evening sitting out of 
doors. Malaria transmission at such times is a major hazard. During routine 
collection of Anophelines it was apparent that most mosquitoes bite very close to 
the ground (i.e. below ankle height). An experiment was then therefore conducted 
to see if the number of bites received was reduced by the simple expedient of 
‘putting one’s feet up’ off the ground. We present information concerning the 
potential use of raised ‘platforms’ as a means of reducing man-mosquito contact in 
these situations…. 
In the first experiment one man sat on the ground and two others sat on a wooden 
bed (35 cm high) which had a solid wooden base. One of the two men sat on the 
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edge of the bed with his feet on the ground and the other sat with his feet up on the 
bed. Mosquitoes were collected as they attempted to feed on the exposed lower 
legs of these collectors…. 
In a second experiment a single collector sat on the edge of the bed, another 
collector sat on top of a similar bed approximately 4 m away and a further 4 m away 
a pair of collectors sat, one with feet up and the other with feet down…. 
Almost all the 1817 mosquitoes collected (over 99.5%) were An. farauti, the 
remainder being An. koliensis. 
In both experiments collectors with their feet up received significantly fewer bites 
than those with their feet down (p>0.001). This was true if the collector with his feet 
up sat close to another or on his own. The effect was nevertheless greatest when 
the two collectors sat on the same bed…. 
Our results demonstrate that if people ‘put their feet up’ at night they will receive 
fewer mosquito bites than if they have their feet on the ground. In a number of 
villages evening meetings are held in defined places. The construction and use of 
raised platforms on which people can relax in those situations might reduce man-
mosquito contact. The effect of such platforms would greatly be enhanced if 
alternative hosts, such as pigs and dogs, were encouraged to sit under them. On 
the coast of Papua New Guinea most adults have a considerable immunity to 
malaria and it is the children that need protecting particularly. Thus, in the absence 
of alternative hosts, adults could sit on the edge of a platform while children sit on 
top. In this way the immune adults would act as an alternative host and divert the 
mosquitoes away from the children. Since children are the main gametocyte 
carriers this might also reduce malaria transmission.150 
The discussion above describes the feeding mode of the ‘low flying’ Anopheles farauti in 
the vicinity of Madang. There are seven identified varieties of this mosquito, which are to 
be found extensively throughout the South Pacific zone. This territory extends to the 
northern areas of Queensland where three of the seven varieties are known to reach as far 
south as a line between Townsville and Ingham. It is suspected that they are also to be 
found south of this line.  
It has been established that the Queensland varieties of An. farauti are efficient vectors of 
malaria but it is not yet established that they are ‘low flying’ in their feeding mode. The best 
answer to this question is ‘probably’.  
If it is true that the Queensland varieties of An. farauti are probably low flying, it is also 
likely that the adoption of an elevated form of housing in colonial Queensland probably 
provided ‘a low level technology control measure’ for those zones where the An. farauti 
were to be found. 
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In summary the opinion that elevation from the ground and the presence of breezes could 
help to minimise mosquito numbers was a notion whose origin lay in very ancient wisdom. 
It would seem that there is some minor element of truth in these notions. But it must also 
be accepted that either breeze or elevation, and a combination of both, could only provide 
extremely limited protection from malaria. They were at the best useful very ‘low level’ 
components of a much wider range of desirable and essential preventative measures.  
Previous text has considered how the human race had spent more than two millennia in 
the study of miasma. The discovery that mosquitoes and not miasma were the vectors of 
malaria suggests that for those two millennia the human race had been hopelessly off 
course in the application of the human intellect to a medical mystery. They believed that 
‘something’ was there and they knew enough about that ‘something’ to get close to 
revealing its true identity. 
We have seen how observers consistently attributed the ‘miasma’ to the presence of warm 
and wet conditions, abundant vegetation growth, swampy ground, and the like. In the light 
of modern biological knowledge we could dismiss these reports as merely relating to 
where the mosquitoes preferred to live. However, the physical habitat is an important 
component in the life cycle of any organism, including parasites. An obvious question 
arises; is there anything in or about the habitat, which could be construed as the ‘miasma’? 
The most likely physical component for the ‘miasma’ appears to be the gas, carbon dioxide 
(CO2). Experiments have shown that mosquitoes respond directly (the description often 
used is that the mosquitoes are ‘activated’) to the concentration of CO2 in the ambient 
air.151 A standard scientific technique is to use CO2 gas, either in the form of dry ice or 
bottled gas, to attract mosquitoes to a trap. The warm and wet conditions often associated 
with ‘miasma’ would also usually lead to very high concentrations of CO2, particularly near 
to the soil surface, as described below. 
In any vegetation community, CO2 is fixed from the atmosphere by photosynthesis. When 
plant matter decays, CO2 is returned to the atmosphere by the reverse process of 
respiration. Because of the low wind speeds that usually prevail close to the ground (and 
also in dense stands of vegetation at some distance above the ground) the CO2 released 
from the soil tends to remain near the soil surface. However during daylight hours, the CO2 
is rapidly consumed by photosynthesis occurring in the surrounding plants. But at night, 
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the decay of plant material and other microbial activity within the soil continues while 
photosynthesis stops. Wind speed usually decreases at night. Consequently the 
concentration of CO2 close to the ground can be very high during the night, particularly 
when conditions are suitable for the rapid decomposition of vegetation, i.e. when it is warm 
and wet.152 
Assuming a bulk atmospheric concentration for CO2 of 360 parts per million (approximate 
value in 2000) representative values for the gradient of concentrations are of the following 
order. At the soil surface at night, 1500ppm.; above the understorey (say 300mm to 
600mm) 500ppm.; at the top of canopy of tree growth, 370ppm.; and above the tree 
canopy 360ppm. It is clear that the highest concentrations are very close to the ground 
and the concentration diminishes rapidly with height. 
CO2 is also a heavy gas, and can ‘drain’ to low parts of the landscape. The increase in 
CO2 concentration near the soil surface starts just on sunset and continues during the 
night, and ceases at sunrise when either photosynthesis rapidly consumes the excess 
CO2, or an increase in wind speed removes it from the vegetation canopy.153 The 
relationship between the cycle of CO2 and the well-known behaviour of mosquitoes is 
obvious.154  
Like all haematophagous (blood feeding) insects mosquitoes make use of sensory 
receptors on their antennae to provide the information they need to detect, orient to, and 
arrive at a resource over a distance and to begin to sample that resource. Such essential 
resources include blood meal hosts, plant resources and oviposition (egg deposition) 
sites.155 Of central concern to the human race is their role as blood meal hosts to the 
mosquito. This role is shared with all mammals whose exhaled breath contains both lactic 
acid and carbon dioxide. Both these exhalations act together synergistically in the 
provision of an odourised scent capable of detection by mosquito antennae. Humans are 
well aware of the solitary mosquito that hovers close to their exhaled breath.  
Carbon dioxide, in the form of dry ice, is extensively used in mosquito traps to lure the 
egg-laying mosquito to its premature demise. For some types of mosquitoes the addition 
of Octenol, a component of Ox breath, can result in an enhanced trap performance.156  
The human host has two further dimensions that attract mosquitoes. These are 
temperature and humidity. Warm-blooded mammals constantly send out signals of their 
Chapter 2. Health and Housing 
 
64    
presence to the thermal receptor systems of mosquitoes. Warm moist air attracts 
mosquitoes better than warm dry air because moist air carries temperature information to 
which the mosquito is very sensitive.157 
We conclude by recalling the description of Uncle Tom in Louisiana by Harriet Beecher 
Stowe: 
The night was damp and close and the thick air swarmed with myriads of 
mosquitoes.158 
We can rewrite that text into quasi-scientific language. 
As a consequence of the prevailing heat and humidity there were large concentrations of 
carbon dioxide that were the product of the decomposition of vegetable matter. At nightfall 
the concentrations of carbon dioxide were even higher as a consequence of the 
termination of photosynthesis, and the lack of air movement that could dissipate those 
higher concentrations. This situation activated the female anopheline mosquito population 
to seek blood hosts. Uncle Tom’s exhalations of carbon dioxide and lactic acid helped the 
mosquitoes identify him as a blood host by the use of their antennae sensors. High 
humidity ensured that Tom’s warm-blooded mammalian temperature also acted as a 
beacon to the thermal receptor systems of the myriads of mosquitoes. 
Section	  5. Discussion	  
The opening sections of Chapter 1: Health and Housing have provided an introduction to 
malaria and the mysteries of miasma. These have been followed by an account of the 
unmasking of the mosquito as the carrier of diseases previously thought to be of 
miasmatic origin.  
For the medical researchers this saga had been a heroic endeavour. Pasteur’s discovery 
of microorganisms had provided the forceful start. Among those who followed Pasteur 
were some prepared to accept death as a possible cost for their research. Dr. Walter 
Myers of the Liverpool School of Tropical Medicine fell to yellow fever while researching 
that disease.159 Everett Dutton, also of the Liverpool School, died of relapsing fever in 
Central Africa while researching sleeping sickness.160 The London School lost Dr. Patrick 
Manson’s son who died as a result of an accident while on expedition.161 He had 
previously been one of the volunteers infected with malaria to prove the mosquito was the 
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malarial vector. Dr Jesse W Lazear was one of a team of American Army doctors 
researching yellow fever in Cuba. Deliberately allowing himself to be infected he died two 
days later.162 Privates John Kissinger and John Moran of the US Army volunteered to be 
infected with yellow fever. Both recovered but Kissinger was later to become permanently 
paralyzed for which disability the US Government initially awarded him the miserly pension 
of $1/week.163 To their fellow researchers these men were heroes of medicine.  
The fruits of their research were priceless gifts to humanity. The ‘March of Civilisation’ into 
the tropics had renewed energy. Ronald Ross rejoiced that the:  
…well watered and luxuriant tracts, precisely those which are of the greatest value 
to man’ could now live up to their real potential as generators of wealth for both 
colonisers and the colonised. Not only did malaria strike down the indigenous 
population ‘but, with greater certainty the pioneers of civilization-the planter, the 
trader, the missionary, and the soldier. It is therefore the principal and gigantic ally 
of barbarism. No wild deserts, no savage races, no geographical difficulties have 
proved so inimical to civilization as this disease. 
We may also say that that it has withheld an entire continent from humanity; the immense 
and fertile tracts of Africa. What we call the Dark Continent should be called the Malarious 
Continent.164 
The promised redemption of Africa was only one part of a pledge to the world. In Italy 
where malaria had so badly affected the agricultural community a campaign to curtail the 
breeding grounds of the anophelines resulted in the lessening of the malarial death rate 
from 16,000 to 4,000. In Greece where the plain of Marathon had been one of the most 
malarious parts of the country, infection was cut from 90% to 2% of the population. In 
Ismailia where it was believed that Italian workmen at the Suez Canal had originally 
introduced the disease, every resident of the town was deemed as infected until a program 
of malarial hygiene resulted in the complete eradication of the disease. 
The list of places that would have a rebirth was long and widespread. The West and East 
Indies, the eastern seaboard of the USA, Texas, Colon, Rio de Janeiro, Nassau, 
Bahamas, Honduras, Mauritius, India, the Philippines, the northern zones of Australia and 
a host of other places were legatees of the skill of the medical researchers of the era. 
How did those people who were to benefit from this new era respond? By one authorative 
account there was only a poor response to the new realities. The miasma theories were to 
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prevail for years to come in spite of the obvious successes that followed the application of 
the mosquito doctrine. In his text Mosquito or Man? Sir Rupert W. Boyce, Dean of the 
Liverpool School of Tropical Medicine, draws attention to the foolishness and prejudice of 
those who refused to accept the role of the mosquito in the spread of disease.165 
Miasm, tradition and prejudice 
It is only those who have been practically engaged in anti-malarial and anti-yellow fever 
prophylaxis who have any idea of the depth to which the old doctrine of the miasmatic 
origin of diseases has sunk into the minds of men. 
On account of this deep-seated belief in man, the pioneer finds it far easier to overthrow 
the strong-holds of the disease-carrying mosquito than to overthrow this deep-seated 
prejudice, which begets apathy and indifference, characteristic of the tropical countries 
where these diseases are so prevalent. I suppose it is not to be wondered at, considering 
in the first place the enormous mass of literature which has been written upon the so-
called deadly miasm, the veritable night mare of the tropics, which surrounds you on all 
sides, which you encountered at its worst in the cool evening or early morning. It was 
especially bad over the marsh and in the mangrove swamp, and if any colony was so 
foolhardy as to engage in dredging the harbour or the river bar or in constructing a new 
road, or so rash as to disturb an old and disused cemetery, then the wise men of the 
colony foretold that an epidemic would without fail arise in consequence; of course in 
those days it often did, but as we shall see, not from the miasm but from causes now as 
clearly proven as the laws of gravitation. 
By the word ‘miasm’ is implied an exhalation or emanation from the soil, especially that of 
warm moist climates where there must always be an abundance of decaying vegetable 
humus. In the name ‘malaria’ or bad air, given to one of the largest groups of miasmatic 
diseases we see clearly what was implied by miasm, and we can understand why people 
were so frightened at disturbing the soil. As tropical countries must, owing to the 
luxuriance of vegetation, have always have a vast amount of decaying matter, it was clear 
then that miasm came to be regarded as a necessary evil of tropical countries, and thus it 
came about that this nightmare theory of disease was accepted as inevitable – it did not 
matter, everyone had to suffer from it, they had to get the ‘acclimatisation’ fever, and then 
they were salted or regarded as immune. Malaria and yellow fever were the ‘diseases of 
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new-comers’; after an apprenticeship in the tropics they would recover. The miasm was 
not peculiar to swamps or churchyards or mud-banks; it could equally well be incubated on 
board ship, from bilge water, ballast and certain forms of cargo. Learned works were 
written, in which the kinds of cargo are specified which are most probable to engender 
deadly miasm. 
So bad has been the nightmare at times that granite sets and gravel ballast have been 
consigned to the deep, lest an epidemics should break out where they were landed. It is 
almost impossible to realise today the incubus which this nightmare has been upon the 
world’s progress. In the old days, the young man, be he soldier, sailor, or young merchant, 
went to what was known as ‘the white man’s grave’. The result was that in many instances 
only the wilder ones who could not succeed at home went to what was regarded as almost 
certain death; and indeed it often was, when one recollects, as shown in the mortality 
statistics of fifty years ago, that amongst the British garrisons 69 per cent, was not an 
infrequent mortality rate. 
Further the nightmare even spread to houses and barracks, and men spoke of ‘yellow 
fever houses’ with bated breath, just as children do of haunted houses. It does seem 
strange that that in this twentieth century similar superstitions still survive; nevertheless 
they do, as those whose duty is to teach the present–day methods of health preservation 
only too well know. 
But is there any foundation for this belief, which has so deeply engrained itself upon 
mankind? None whatsoever. The damp vapour or the small quantity of marsh gas or 
suphuretted hydrogen which could come from a tropical marsh is absolutely unable to give 
disease like malaria and yellow fever. Could they do so we would naturally expect yellow 
fever and malaria in colder climates where there are certainly marshes and offensive 
smells, but where, nevertheless, there is no malaria or yellow fever.  
At the present time166 the world is seeing the spectacle of the refutation of the miasm 
nightmare in the Isthmus of Panama. Here there are some 48,000 workers employed 
digging the canal in what was formerly a notorious yellow fever and malarial country. 
Notwithstanding this and the fact that the graves of 50,000 workmen who perished of 
these very diseases in the time of De Lesseps must have turned over and over again, no 
cases of yellow fever have occurred there these last three years, and malaria has been 
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reduced to a very low figure, and that the total death rate compares very favourably with 
any town in Europe. Surely mankind does not want any stronger proof. Yes, certain 
individuals do. I know of more than one learned medical man, judge and prosperous 
merchant who still argue in favour of the nightmare – miasm. 
With the knowledge that we possess today we can of course understand why the marsh 
should have been regarded with dread. It is, however, not on account of any miasm, but 
because disease carrying mosquitoes bred there, two very different things. Experiments 
were already made, to ascertain whether the soil of graves in which patients who died of 
yellow fever had been buried was infectious or not. These observations showed that 
yellow fever could not be communicated in that way. 
We are wiser now that we have the true facts before us; but we must freely confess that 
the medical men of those days must have been both puzzled and awe struck to find strong 
men struck down by the fever at a rate of 69 per cent. It was nor from lack of good food or 
water, or accommodation. No, they were struck down by some unseen hand, and that 
hand was miasm. Today we know it to be the mosquito; and whereas formerly, acting on 
the miasm theory, not one life was ever saved, today, armed with the new knowledge, we 
visit the miasmatic countries with the same feelings of security that we do when we pay a 
visit to the Continent. But did no one in those days gone by stand forth and try and stem 
the tide of prejudice and tradition? Were there philosophers who saw something 
dangerous in the common mosquito?167  
This was hardly a just reward for those who had laboured to win the new knowledge. 
Boyce laments that even the medico, judge and merchant still clung to belief in miasm as 
the instrument of disease. Even those who were engaged in the highly successful 
programs ‘to overthrow the strong holds of the disease carrying mosquito’ still adhered to 
the belief in miasm.  
Boyce can only be regarded as a very credible observer to the situation he described. He 
was a central figure in the training of medical personnel for the tropics, he was a 
contemporary witness to the events described and by virtue of his leadership of such a 
prestigious institute was clearly a man of high academic ethics. Boyce provides a very 
important insight as to why people who had been taught for so long that the warm wet 
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ground was the origin of so many diseases continued with that belief, ignoring the ‘true 
facts’ before them.  
In those parts of the tropical world where the notion of elevating housing above the warm 
and wet earth to escape the miasma, the elevated mode of building adopted might not be 
changed easily. Miasma was far from finished in the minds of men. 
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Section	  1. On	  piles	  and	  arches	  
It was previously noted that for the total period of development and use of the Queensland 
House, one characteristic remained a constant: the archetypal house was elevated on 
piles with the understorey space left open to allow the free circulation of air under the 
building. With malaria, miasma and mosquitoes providing a base for interpretation, 
Chapter 2 will consider other places where similar, but not necessarily identical, housing 
made its appearance prior to the emergence of the Queensland House. An understanding 
of the development of elevated housing in these places will complement the evidence 
pertinent to the Queensland situation. The places selected for comparative studies of the 
development of elevated housing are British colonies in the West Indies (and in particular 
Jamaica), the East Indies (and in particular that part of the Orient known as South East 
Asia) and on the Australian mainland at Port Essington. While comparative studies have 
been restricted to British colonies there is no presumption that the British held a patent on 
the developments described. Other colonising nations were also engaged in the search for 
the healthy tropical house. However, the study of British precedents is more likely to lead 
to a valid path to the origins of the Queensland house. 
Prior to considering these other places we should look at some major factors that 
influenced the development of elevated houses. The first of these was the state of medical 
knowledge. In the seventeenth century there was a period of accelerated development in 
medical matters. For British medicine it represented a significant period of development 
under the leadership of Thomas Sydenham (1624-1689). This London physician has been 
called the English Hippocrates and the father of English medicine. Committed to the 
miasmatic notions of the origin of disease, he was one of the principal founders of 
epidemiology and his clinical reputation rests on his accounts of gout, malarial fever, 
scarlatina, measles, dysentery, hysteria and numerous other diseases. He introduced 
cinchona bark into England and praised opium.1 Led by Sydenham, the writings and 
methods of Hippocrates reinvigorated the thinking of British medicos. The colonies 
provided new fields of research. 
The English were not alone in this movement. Jacob Bontius, a Dutch medico who had 
spent four years in Java, was the first European to compile a text on tropical medicine. His 
De Medicina Indorum published in 1642 was available in an English translation by 1769.2  
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In matters of architectural design we have previously noted how some of the Renaissance 
architectural masters described ‘bad air’ and precautions that would lessen its baneful 
effects. In particular we have noted that Andrea Palladio provided a prescription for a 
healthy house that could overcome the effects of the bad air. His very simple formula was 
raising the living floor well clear of the ground by mounting that floor on an understorey 
used for storage and other ancillary uses. He described the lower level as ‘somewhat of a 
basement’. The stated intention of this mode was to ensure that the elevated living 
apartments would be ‘wholesomer to live in, the floor being at a distance from the damps 
of the ground’.3 
While we cannot establish a direct link of colonial elevated buildings with the wisdom of 
Palladio we find that houses that obeyed his propositions were to appear early in the 
establishment of tropical colonies. The suggested link with Renaissance scholarship is 
supported by the wide adoption of such buildings in the British colonies in the eighteenth 
century. In terms of the architectural manners of the eighteenth century British Isles, this 
was the era of a pure strain of Palladianism. This was a period when the Earl of Burlington 
was the supreme arbiter of taste and Palladian architectural purity. It was also the age of 
Isaac Ware who produced a faithful English translation of Palladio’s Four Books of 
Architecture under the patronage of Burlington. A fascination with all things Italian ensured 
an era that saw Palladio’s canons shape the architecture of scholars. It saw the triumph of 
Palladio over the baroque excesses of Wren and Gibbs.4 
The King’s House, the eighteenth century residence and administrative centre of the 
Governor of Jamaica, presents its chaste Palladian facade to the main square of Spanish 
Town as proof of the dominance of the Palladian mode. Internally in that building was a 
commodious and impressive space used for the formal functions of government. Lady 
Nugent, wife of the governor from 1801 to 1805, described that space as the Egyptian 
Hall.5 Palladio had nominated that designation for such spaces in Chapter X of his Second 
Book.  
Colonial elevated housing obeying Palladian principles was to be found initially in two 
modes. The first of these modes was just as Palladio had prescribed. Living spaces were 
located on the upper elevated floor with the lower level used for storage and ancillary 
purposes. There was no internal stair connection between the two levels. The main stair of 
the house was external. Such houses are still to be found in the Caribbean zone. The 
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second mode, for smaller buildings, had a raised foundation wall that placed the living floor 
about three to four feet from ground level. In both modes the notion of the free circulation 
of pure air through the elevated living floor was the prime intention.  
Any miasma that found its way into the living spaces would be dispersed. By the 
eighteenth century the expression ‘perflation’ was sometimes used to describe this 
cleansing action. ‘Perflation’ is defined as ‘the action of blowing through; free passage of 
wind or air; ventilation’.6 
The following account by Dr. John Hunter, a military medico based in Jamaica, explains 
why he believed that Jamaica was free of both ‘hospital fever’ and ‘jail fever’: 
The reason, why the jail fever was not generated in any of the hospitals in Jamaica, 
was very obvious: with every house in the country is constructed so, as to give as 
free admission to the air as possible, which the great heat of the climate renders 
necessary. By this means a constant perflation is kept up, and the air that is 
breathed by the sick changes every moment, and therefore never acquires, by 
stagnation or confinement, those noxious qualities, which prove the cause of the 
hospital fever.7 
In the nineteenth century the Palladian mode was modified to provide an elevated living 
floor mounted on an open understorey. It was this mode that provided the model for the 
Queensland House. This revision in design allowed perflation to take place both through 
and under the building. Andrew Duncan, a surgeon with the Bengal Army, advised on the 
importance of cleansing the space under the building: 
For instance in many of our expeditions, as in Ashanti and the northeast frontier and 
Suakim, excellent bamboo huts were made. The chief points in building such huts 
are here again connected with ventilation. Thus, raise the floor on piles so as to 
allow free perflation of air beneath.8 
It was after the adoption of allowance for perflation under buildings that The Lancet looked 
back to an era when it was not general practice. Under the heading ‘Defects in 
Construction of Barracks and Hospitals’ from A Sanitary History of the British Army in India 
we are advised:  
Both Barracks and Hospitals were built at or close to the level of the ground, without 
any draught between the floors and the ground; and the men, both in barrack rooms 
and sick wards, were exposed to damp and malaria from this cause, as well as from 
want of drainage. The ventilation was generally imperfect; and, from the 
arrangement of the doors and windows, men were exposed to harmful draughts.9 
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Figure 8: Fever hospital, London. Source: The Builder 27/12/1883 
Concern about bad air under buildings was not solely restricted to tropical places. The 
Architect, in an article intended for English practitioners, ‘Unhealthy Houses: Malaria within 
the Walls’, advised a remedy for this hazard by covering ‘the site inside the building with a 
bed of concrete’.10 Sealing in the miasma was seen to provide a solution. For specialist 
applications in the British Isles the system of elevation was adopted. The Builder published 
details (Figure 8) of a proposed London fever hospital raised on arches such that the open 
space under was ‘intended to promote the circulation of air beneath and around the 
building in order that the ventilators at the floor level of the wards may derive their supply 
of air further away from the ground surface than would otherwise be the case’.11 There 
was another bonus with this building form. The space under the building ‘will serve as a 
cool retreat for convalescents in hot weather’. 
Africa is not included in the places for comparative study but there is one piece of data 
from African sources that is of value to this thesis. It demonstrates that the elevated 
houses of Africa were a component of the worldwide movement to provide suitable tropical 
housing. Using his amateur sketch of an elevated house, Dr. J. Murray proves that the 
African practice in tropical housing was being guided by the same determinants as in other 
parts of the world.   
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Murray advised that his sketch (Figure 9): 
shows the style of house generally used in the tropical African bush, and hitherto 
considered the acme of sanitary construction. It has many good points, a wide, well-
shaded verandah, lofty, well-ventilated rooms, and the building well raised on piles 
above the ground. …but generally such bush houses are built of native materials 
found on the spot, and have no verandahs, the walls being of wattle and thatch 
palm fronds. There are openings everywhere in such houses, not only for the free 
admission of air, which was enjoyable, but also for mosquitos (sic) and fever was 
ever present in those standing near native habitations. Yet the daily use of quinine, 
and having a fire in my room all through the night and another burning in front of my 
house, by which means mosquitos and mould were practically banished, I lived in 
such a native-built house for nearly a year without contracting fever.12 
 
Figure 9: Elevated house, Africa. Source: Murray 1912, 304. 
The British Islands from which those first colonists ventured to Virginia, Massachusetts 
and India were not a healthy place. Since medieval times they had been troubled by 
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bubonic plague believed to be of miasmatic origin. Periodic epidemics of the plague 
terrified the community.  
The malaria that the colonists would encounter in tropical places was no stranger to the 
English. In the fenlands of the South East of England a virulent strain of vivax malaria had 
been responsible for centuries of high morbidity and mortality rates. This malaria, 
ameliorated to a large extent, was to last until the 1920s. Mary J. Dobson has made a 
comprehensive study of the life style of the fen dwellers and notes that they were 
considered to be affected in both mind and body.13 Addicted to opium they were 
considered by their contemporaries ‘by reason of the evilness of the ayre, (to) have gross 
and earthy spirits, whereof it is that they are for the most part…dull, sluggish, sordid, 
sensual, plainly irreligious…’14 
For the fen dwellers generally there was no adoption of an innovative type of housing to 
master the problems of the ‘evilness of the ayre’. However the wealthy made an attempt to 
adapt their housing to avoid the marsh fevers. Dobson describes a housing mode of Dutch 
origin and a method of using a conventional two-storey house for protection.  
In Holland Pringle noted that the wealthy who lived in ‘dry’ houses and apartments 
raised above the ground were least liable to the disease of the marshes and in 
England ‘persons have maintained themselves in good health during the sickly 
seasons, by inhabiting the upper stories of their house’.15 
We can assume that ‘dry’ houses were those based on Palladian principles with the living 
floors raised above the ‘damps of the ground’. 
Any study of vernacular housing is limited by a dearth of documentary evidence 
bequeathed by those who built and lived in such housing. It is further restricted by the poor 
durability of such buildings; the physical evidence of genesis is often lost. In the tropical 
zones housing is very perishable. Termites, sunlight, damp, fire and windstorms attack 
buildings. In both the East and West Indies there are the additional hazards of 
earthquakes and even the occasional volcano. There is also a perishability of size and 
fashion. When houses are no longer large enough or suitable for continuing use they are 
often demolished and replaced. Most, if not all, of the earliest elevated houses of 
Queensland have disappeared. There may be a few survivors. From the 1860s, with the 
introduction of ‘wet plate’ photography, there is a trail of photographic evidence. Prior to 
that period engravings were sparingly used to illustrate ‘travel’ books, one of the better 
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sources of information. We are also indebted to itinerant artists who recorded townscapes 
and housing. For the very earliest written evidence of elevated houses we are dependent 
on sparse references that require a lot of patient mining for even a minor strike; a whole 
book might yield only one or two gems. A brief introduction to each of the places selected 
for comparative study is given below together with a digest of opinions on the rationale of 
those houses as identified by regional scholars. 
 
Figure 10: Lowset house, Jamaica. Source: Author’s collection. 
The extensive British holdings in the West Indies provide the first comparative study. In the 
late eighteenth and the early nineteenth centuries the Royal Engineers stationed in the 
West Indies fought a losing battle with yellow fever, malaria and hurricanes in the 
construction of military buildings. This fight is well recorded in a body of documentary 
evidence held by the Museum of The Royal Engineers. One of these military buildings, 
with an adaptive use as a High School, survives at Lucea in Jamaica. There may be others 
but generally only the architectural drawings survive of buildings constructed ‘on piles or 
arches’. Together with commentaries on methods of construction, and the rationale of 
techniques to combat miasma, these drawings provide evidence of the development of the 
elevated mode. There was no evidence that these elevated buildings had any effect on the 
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appalling mortality rate of the British Army. In the 1840s the Army abandoned attempts to 
maintain their forces on the coastal plains and sought respite in the mountains of the 
parish of Manchester. Under the shadow of Catherine’s Peak, at three thousand feet 
above sea level, the mortality rate dropped from 140/1000 to 22.5/1000.16 
The Army experience was only one facet of the development of fever proofed housing in 
the Caribbean. Recent texts provide an overview of many types of Caribbean buildings 
from the earliest surviving buildings to contemporary structures.17 These texts reveal 
construction techniques and building elements that are significant in the development of 
the Queensland House. These include single lined timber stud framing, timber lattice 
screens, timber and cast iron balustrades, timber louvres, fretted panels over internal 
doors and single lined internal partitions stiffened with belt rails at mid span. In a study visit 
to Jamaica the writer saw only a few examples of buildings elevated in the Queensland 
mode. Virtually all of these would be described as ‘low set’ houses in a Queensland 
context (Figure 10). The writer saw only one example of a ‘highset’ house (Figure 11) in 
the Queensland mode. 
 
Figure 11: Highset house, Jamaica. Source: Slesin et al. 1995, 36. 
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Slesin et al. offer a few elevated residential buildings from Nevis, Puerto Rico, Trinidad, 
Saint Lucia, Grenada and Saint Vincent. These examples are of cottage scale and 
represent what is sometimes described in the West Indies as ‘case houses’. In their 
simplest form these houses may consist of only one room and represent the homes of 
people who spend most daylight hours outside their homes.  
Slesin et al. include an illustration (Figure 12) of what appears to be a ‘high set’ elevated 
house with the understorey enclosed with spaced battens.18 This building would be ‘at 
home’ in Queensland.  
 
Figure 12: Elevated building, West Indies. Source: Slesin et al. 1995, 36. 
The relative sparseness of these examples within the totality of the housing building stock 
suggests (or perhaps proves) that the elevated house, open under as in the Queensland 
mode, was never in widespread vernacular use in the West Indies. While such buildings 
are to be found in Jamaica they are few and far between. However at Up-Park Military 
Camp in Kingston there are many buildings elevated on both piers and arches and void 
below the floor. The military had clearly persevered with methods developed in the early 
decades of the nineteenth century. Apart from the minor detail of the absence of ant caps 
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these buildings would all be completely at home in Queensland. The Warrant Officer who 
accompanied the writer through the camp explained that the buildings were elevated to 
ensure coolness and avoid problems of flooding. 
  
Figure 13: Raised Greek Revival house – New Orleans. Source: Vogt 1988. 
Elevated housing is also to be found in Louisiana in the United States in both rural and 
urban locations. American scholars of vernacular housing are in general agreement that 
these buildings were the consequences of diffusion from the West Indies but do not 
suggest any nexus of the elevated mode with fever proofing. Early housing in Louisiana is 
not predominantly in the elevated mode; a variety of modes are to be found. 
Architect Lloyd Vogt in his primer on New Orleans housing styles notes that the ‘Raised 
American Cottage’ (Figure 13) owes its elevated form to the ‘heavy rains (that) sometimes 
flooded New Orleans’.19 In Vogt’s Introduction a general statement is made that a typical 
New Orleans house was: 
raised above the damp ground to provide good ventilation; high ceilings let the heat 
rise off the floor, helping to keep the rooms cooler in the summer. Large porches 
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provided a covered outdoor space to sit, and sheltered doors and windows so they 
could stay open during summer rains, letting the cool, moist air blow through the 
house.20 
Roulhac Toledano, in a guidebook to New Orleans buildings notes that in its founding 
years New Orleans was unhealthy. He describes the premature deaths of significant 
architects from fever and the dangers to building tradesmen, as central in understanding 
the social milieu of the emerging city. He notes that in the case of the typical ‘Shotgun’ 
house (Figure 14) ‘the common denominator for all types and styles is the cypress 
construction, raised always on brick piers or a raised basement’.21  
 
Figure 14: Shotgun house, Louisana. Source: Toledano 1996. 
Joe Gray Taylor advises the readers of his Louisiana – A History that in both urban and 
rural Louisiana: 
Malaria was so common that it was almost taken for granted; no statistics are 
available, but it seems probable that only a fortunate few were able to go through 
life without at least one visitation of ‘chills and fever’. Fortunately a specific cure-
quinine-was known, so the disease brought death only when treatment was 
neglected.22 
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Considering the efforts of the Royal Engineers and others in the West Indies to provide 
healthy housing and the acceptance of the notion of the diffusion of building modes from 
the West Indies to Louisiana, it is probable that there was a connection between the fevers 
that were ‘so common’ and the use of a house that was ‘raised always on brick piers or a 
raised basement’.  
In casual conversation with a very few New Orleans citizens concerning the reasons for 
elevation the usual answer was ‘to avoid the problems of flooding’. 
 
 Figure 15: Plantation house, Singapore. Source: Edwards 1990, 44. 
The East Indies provides another useful zone for a comparative study of elevated 
buildings. The chapter heading ‘On Piles or Arches’ is from Patrick Manson’s description of 
elevated houses. Manson spent some of the early part of his professional life in Formosa, 
arriving there in 1866. He would certainly have visited Singapore in his travels and by that 
date houses elevated on piles or arches were much in evidence in Singapore, together 
with other more conventional forms of housing. Singaporeans who are concerned with the 
material culture of their republic hold their surviving stock of elevated housing in high 
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regard. Some interpret the elevated mode of housing as an amalgam of Malay and 
European influences into a composite of local initiative. As such they are valued as 
emblems of multi-cultural community development. Ernest C.T. Chew & Edwin Lee, editors 
of A History of Singapore, identify its cultural landscape as a significant resource of its 
history. They draw attention to a Singapore housing type which ‘often had deep and wide 
verandahs, hooded openings for shade, louvred windows, and, particularly in poorly 
drained area or on undulating grounds, were raised as much as three metres on arches or 
pillars’.23 
They further describe a type of twentieth century elevated house as an ‘arch and verandah 
bungalow of the Europeans, modelled after the Malay atap house’.24 No association is 
made in the text with the notion of such a house being a preventative of malaria. 
Norman Edwards notes that elevated houses were used in the 1840s plantations (Figure 
15) and interprets their form as ‘the practical considerations of country living’: 
The elevation of the body of the house on piers to exploit the breeze and the view, 
to avoid the penetration of termites, and to provide storage space beneath. This 
characteristic of the plantation house was undoubtedly inspired…by the traditionally 
Malay form of building.25 
In a later section Norman Edwards comments on the elevated housing built in the early 
decades of the twentieth century: 
A good deal of this outlying area was swampy and it was because of this that many 
of the houses designed by d’Almeida & Kassim were raised off the ground, on brick 
piers. Although this characteristic was typical of many of the houses being put up in 
outlying suburban areas, it also reflected the firm’s particular inclination towards the 
Malay style of building. Kassim was a Malay and so were most of the draughtsmen 
employed by the partnership.26 
Although there is an implied notion that swampy ground presented problems, no direct 
association is made with either malaria or mosquitoes.  
Travel writers often used illustrations of housing to add local colour to their narratives. In 
the case of the East Indies we are indebted to two writers who have included illustrations 
of buildings in their books. Isabella Lucy Bird, a source of information on the Pacific region 
in the nineteenth century, includes an engraving of the Police Station at Rassa (Figure 16) 
in her travel narrative of the Malayan zone.27 Such illustrations are rare and very valuable 
to any researcher. They reveal overall form and some detail. 
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Figure 16: Police Station at Rassa, Malaya. Source: Bird 1983. 
Alpha Teed, in the twentieth century, includes an illustration of a Rubber Plantation 
bungalow (Figure 17) in his account of travels in the same zone.28 
 
Figure 17: Plantation Bungalow – Malaya. Source: Teed 1913, 82. 
Jane Beamish and Jane Ferguson writing on Singapore housing note that ‘some of these 
houses stood on stilts for improved coolness’.29 Subsequently they discuss the notion of 
the Malay origins of the early houses: 
The Malays…raised their houses off the ground and made them out of durable, 
white ant-proof woods. They covered them with high pitched, overhanging attap or 
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wood roofs. This type of house design was eminently practical and the early 
European settlers in Singapore followed this pattern, until safety and social 
pressures demanded a more permanent and dignified architectural style.30 
The above notion is a recurring theme in many texts concerning the evolution of European 
housing in South East Asia. Ken Yeang writes of such houses in Malaya: 
The residences of the early British administrators were obvious copies of the Malay 
house; a timber construction built on piles with a steep atap roof, a covered 
verandah in front, and sometimes around the house.31 
The Singapore House 1819-1942 by Lee Kip Lin provides an impressive portfolio of 
photographs and drawings tracing the development of Singapore’s housing. This collection 
includes many examples of elevated buildings. The notion of a cultural diffusion from 
Malay sources is mentioned cautiously: 
It is commonly believed that the colonial house was partly Malay influenced. 
However, features in the later Malay houses suggest probable European influence, 
casting some doubt as to which building type influenced the other.32 
The third comparative study is provided by the ill-fated settlement at Port Essington. 
Founded in 1838 on the Coburg Peninsula, in what is now known as the Northern Territory 
of Australia, it was abandoned in 1849; the victim of isolation and malaria. In the saga of 
the Australian elevated house it represents a double first. It was the first place in Australia 
where buildings ‘on piles’ were erected and also where the first known report of true 
malaria was recorded.33 Port Essington was the creation of George Windsor Earl and the 
Colonial Office in London. It was to be the southern station of a British sphere of influence 
that stretched from Singapore through Borneo to North Australia. The prospects that the 
settlement might be overcome by fever were recognised prior to its establishment. 
Buildings for the settlement were prefabricated in Sydney. The Governor of New South 
Wales at that time was Sir George Gipps. His chief engineer was Captain George Barney. 
Both men were members of the Royal Engineers and both had served in the West Indies. 
In terms of the appearance of the first elevated buildings in Australian this may not be just 
a coincidence. 
The erection of elevated buildings at Port Essington and their subsequent attack by 
termites is well documented. This situation is identified by architectural historian Freeland 
as the place where the ‘method of coping with the white ant had been accidentally 
discovered as early as 1839’.34 This is a reference to the value of elevation to monitor 
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termite activity but the reason for the initial adoption of the elevated mode is not 
addressed. 
The history of the settlement of Victoria at Port Essington is described in Peter Spillet’s 
Forsaken Settlement.35 
Section	  2. The	  West	  Indies	  
 
Figure 18: Map of the West Indies. Source: Author’s collection. 
For those European nations who were ambitious for colonial empires, the West Indies 
represented very desirable real estate. The Spanish had returned immediately after 
Columbus’s first voyage to claim the total region; a right conferred by Pope Alexander VI 
whose 1493 Treaty of Tordesillas divided the colonial world between Portugal and Spain. 
The Spanish were avaricious for precious metals. When the islands of the Caribbean were 
shown to be poor quarries for such treasures they turned their attention to the continents 
of North and South America and their connecting isthmus. It was there that they realised 
their central ambitions. Plantations and ranching enterprises were established on the 
Spanish Antilles of Hispaniola, Cuba, Jamaica, and Puerto Rico, but the main use of these 
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islands was as a front porch to the continental holdings. The Caribbean was an arrival 
zone and a place to assemble convoys for the return to Spain. For a century the Spanish 
were the dominant colonisers in the West Indies. Aware of the vast wealth being removed 
from the New World, the Spanish Lake became the haunt of buccaneers who laid waste to 
the towns and seized ships and cargoes. Monarchs grateful for this patriotic pillage 
knighted sea dogs such as Drake and Morgan. 
In the early decades of the seventeenth century when The British East India Company was 
establishing itself in Asia and British colonists were settling in Virginia and Massachusetts, 
the British and other European nations made land claims on the islands of the Lesser 
Antilles that the Spanish had ignored. These new colonists were also seeking treasure but 
in the form of tobacco, cotton, cocoa, coffee and most of all sugar. Claims for the islands 
outstripped supply, and in the well-established traditions of Europe, possession by 
conquest or treaty became the order of the day. 
The 1763 Treaty of Paris recognised Wolfe’s addition of Quebec and Cape Breton Island 
to the register of British possessions and as a bonus ceded Grenada, Saint Vincent, 
Dominica and Tobago to British rule. In the spirit of a just resolution France recovered 
Guadeloupe and Martinique. Guadeloupe successively belonged to Spain, France, Britain, 
and Sweden finally becoming French property in 1816. The island of Saint Lucia changed 
ownership between France and England fourteen times before it became permanently 
British in 1814. St. Martin represented a triumph for compromise. Originally occupied by 
the French and the Dutch, who were driven out by the Spanish, it was recaptured and 
subdivided into two holdings, twenty-one square miles to the French and sixteen to the 
Dutch. Jamaica was taken from the Spanish by Britain in 1655. By 1697 the French had 
control of the western sector of Hispaniola. Barbados remained under British rule for the 
full term of its colonial period to earn the title of ‘Little England’. Continuing ownership of 
the islands could only be ensured by a strong military and naval presence. Neglect of 
these precautions was an invitation to other colonising powers to land a party of marines 
who would arrange a ceremony for a change of flags. These continuing conflicts were the 
consequence of the immense wealth that could be generated by the islands. There was 
one benefit that accrued from the frequent changes of ownership: an exchange of ideas 
for providing a fever-proofed house was assured. 
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Sugar growing required intensive labour. When the indigenous races of the islands were 
virtually annihilated by the colonists, African slaves provided the vast labour force. The 
importation of slaves became a very lucrative component of a ‘triangular trade’ where 
ships could make ‘triangular’ journeys with slaves from Africa to the islands, then to North 
America with sugar and molasses, and then back to Africa with rum.36 The scheme was a 
mercantile and shipping bonanza for those who controlled its operation. The abolition of 
slavery by Britain in 1834 and the subsequent removal of favourable tariff rates for colonial 
sugar marked the beginning of a long economic collapse for the British sugar producing 
islands. 
In this climate of economic fluctuations coupled with intermittent military conflict, 
dysentery, malaria and yellow fever provided an even more deadly contest. Whether 
malaria was endemic to the New World prior to the arrival of Europeans does not seem to 
be known, but in the case of yellow fever one historian suggests that it arrived in the 
Caribbean with the slaves, and was there by 1518.37 African slaves exhibited some degree 
of immunity to both malaria and yellow fever. 
Yellow fever is an acute viral disease and as is the case for viral diseases there is no 
specific cure. In the period under discussion it was believed to be the result of miasma 
exhaled from the ground or from the soiled clothing and bed linen of infected persons. The 
discovery that the Aedes aegypti mosquito transmitted it from person to person was made 
in the same time period as the discoveries concerning the transmission of malaria. In 1881 
Dr. Carlos Findlay in Havana had postulated that mosquitoes transmitted the disease. 
Under the direction of Dr. Reed of the American Army this nexus was finally established in 
1900. This followed a parallel series of experiments that involved the exposure of 
volunteers to the nightclothes and soiled sheets of fever victims with parallel exposure to 
the bites of infected mosquitoes.38 
The capture of Jamaica by the British in 1655 was a minor triumph for the small invading 
force. Originally charged by Oliver Cromwell with the seizure of Cuba they were repelled 
by the Spanish at that island. Jamaica was a consolation prize. Compared with the islands 
of the Lesser Antilles it was large in area and highly productive in terms of tropical 
agriculture. Like almost all Caribbean islands it was also a place where the ‘flux and the 
fever’ made regular visitations. The British colonists had two battles on their hands. Threat 
of foreign invasion was joined by the greater threat of an early demise by fever. 
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The first English text on tropical medicine made its appearance in 1679 with the 
appearance of Thomas Trapham’s A Discourse on the State of Health in the Island of 
Jamaica.39 Trapham, (1655-1716) who spent a number of years in the infant colony of 
Jamaica, decided that ‘It being my business, while in Jamaica, to consider the Health and 
attend the Diseases of the place, it was necessary to commit what occurred in that affair to 
a more faithful register than my memory…’40 Following the method of Hippocrates, 
Trapham commences his text with the examination of environmental factors, namely the 
Air, the Place and the Waters.41 While he found that there were a considerable number of 
fevers (generally ‘intermitted ones’) the great finding was that the ‘contagious plague is 
well and maturely prohibited inhabiting our air’.42 
Trapham was not an advocate of the use of the bark of the cinchona tree for fever – he 
makes no mention of it. While Sydenham was experimenting with its use to treat ague in 
England, Trapham was an advocate of the traditional methods.  
I insist on the two general remedies of bleeding and vomiting as the most proper for 
our Jamaica Practicer, and most safe if duly timed.43 
Concerning the housing of the Jamaica colonists Trapham notes that: 
…as the Air it self is very moist, we ought to covet as dry a living as may be, and 
therefore not to lodge our selves or servants, receptive of additional moisture either 
from ponds or rivers: For I have observed it matter of fact where such care hath 
been omitted, more lives than elsewhere have flooded into Styx. Besides, for the 
great preservation, a dry lodging, removed at least one story from the ground, it is 
approved the best security for our white servants; as for the Negroes, though their 
lodgings be neer the ground, they force off the moisture of the earth by their 
constant fires and thereby become healthy.44 
We note the description of a ‘dry’ abode remembering the similar description of the Dutch 
houses adopted by the privileged of the English fens.  
In 1774, nearly a century after Thomas Trapham, Edward Long, a member of a 
prosperous Jamaican plantation family, produced a three-volume history of his island 
home. Long was a patriot. He would not allow Jamaica’s repute to be sullied on account of 
its high disease rates. He blamed the ‘ignorant’ who chose unhealthy places to live as 
major contributors to the poor reputation: 
The ingenious Doctor Lind Remarks, that every country has its healthy and 
unhealthy situations; and he instances, in respect of the former class, the island of 
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Portsea, near Portsmouth, and the town of Brading in the Isle of Wight; he might 
have added the marshes of Kent, Essex, Lincolnshire, and Cambridgeshire, and 
perhaps some other spots in England. In the West Indies such low swampy spots 
are still more fatal; and they are infected with muskeetoes, which teem as if placed 
there by the hand of Providence to assault with their stings, and drive away, every 
human being, who may ignorantly venture to fix his abode among them.45 
Long stated that the reputation for poor health was established in earlier times when a 
required lifestyle for tropical climes had not been fully developed or understood: 
The houses were inconveniently built, the diseases of the West Indies were very 
little understood and such contagious distempers were often fatal, for want of those 
remedies which were afterwards invented. Many lives have been lost, by these 
putrid fevers, before the Jesuit bark was brought into general use, or copious 
bleeding exploded; hundreds perished by the ravages of the small pox, before the 
art inoculation grew in practice; multitudes have been formerly stifled to death in this 
climate, by confinement in close hot rooms, under loads of bed-cloaths, and 
poisoned by their atmosphere, while the fresh air, which was their best remedy, was 
most industriously excluded. Nor is Jamaica singular in having suffered great 
depopulations by pestilential maladies, imported into it from other parts. In 1691, the 
island of Barbadoes was invaded by a contagion, brought by an English fleet, which 
continued to rage there more or less for twelve years and swept off above a third 
part of the white inhabitants.46 
Long extolled the virtues of the elevated parts of the island and encouraged his fellow 
colonists to be more thoughtful in the construction of housing for their white servants. 
Habitations for their white servants should be fixed on airy, dry, and elevated, spots, 
raised some feet above the surface of the earth, floored, and constructed either of 
timber or plaister, or brick, but never (if possible to avoid it) of stone; which is very 
improper material in this climate for dwelling houses, on account of the damp and 
chill which it strikes in rainy weather.47 
Long acknowledged that on some occasions it was impossible to move away from 
unhealthy zones at nightfall: 
It may happen, that many persons, from the urgent nature of their employment and 
circumstances, may be obliged to remain in unhealthy situations; in this case they 
must use the best means in their power to guard themselves from the local 
mischiefs to which they may be occasionally exposed. Such persons should sleep 
in the highest apartment of their house, whose doors and windows ought to be so 
contrived as not to front or open towards a damp soil; or marsh. 
John Hunter (1738-1821) was an Army physician who had been stationed in Jamaica over 
the period 1781-83. On his return to the British Isles his diligence was rewarded by 
appointment as ‘Physician to the Army’. His text Observations on the Diseases of the Army 
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in Jamaica was published in 1788 and became an authoritative text on the subject of 
tropical diseases. Concerning the fevers of Jamaica, Hunter noted: 
Intermittent fevers, as quotidians, tertians, quartans and all the variations of them 
usually mentioned by writers, frequently occur in Jamaica. The fevers that prevail 
most, during the more healthy part of the year are intermittents; whereas, during the 
rains, and for sometime after, they are chiefly remittents: as if both depended on the 
same cause, acting at different times with more of less violence.48 
Hunter was mistaken in his assessment of the two fevers being from ‘the same cause’. 
While mosquitoes spread both diseases, intermittent fever (malaria) was the consequence 
of parasites while remittent fever (yellow fever) was caused by viruses. Hunter wrote on 
the cause of these fevers and their continuous presence in Jamaica: 
In northern climates the heat is not sufficient till summer to raise noxious 
exhalations from swampy grounds; but in Jamaica such are produced all the year 
round from wet and marshy places, which are always found to be unhealthy, as are 
also those places lying to leeward of them. The dry part of the country continues 
healthy during the hot weather, but as soon as the rains set in it becomes 
unhealthy. After heavy falls of rain every part of the flat country seems to exhale the 
same noxious vapours as marshes; for the moisture never fails to meet with 
sufficient quantity or decayed vegetable or organic matter, dried and preserved by 
the preceding heat.  
In dry sandy spots, nearly surrounded by the sea, there is little or no decayed 
vegetable or animal matter, and there is no moisture, for the rain is immediately 
absorbed by the sand: such place therefore are healthy, and almost exempt from 
fevers. Elevated or mountainous situations are also healthy, for what there is of 
decayed vegetable matter is washed away by the frequent rains, which do not 
penetrate the ground, but in running off carry whatever is light and loose along with 
them. What is thus carried off, is frequently deposited in the valleys among the hills, 
but those are so small that they do nor form a bottom large enough to emit vapours 
hurtful in any great degree: add to this that the inhabitants never set down their 
houses in such bottoms, but constantly make choice of a lofty situation. How much 
it contributes to health, being raised even a little above the exhalations, may be 
judged from this, that in the flat part of the country the house upon a level with the 
ground, or but a little raised above it, are uniformly the most unhealthy. 
If any doubts be entertained that the exhalations from wet and marshy grounds are 
the causes of fevers in Jamaica, attention to the following facts cannot fail to 
remove them. Ships lying to at Port Royal, with their men in perfect health, on 
moving further up the harbour, either opposite to Kingston, Rock Fort, or beyond 
them, and taking their station in any of these places, have in a few days become 
sickly. The men have been seized with fevers, owing to the low swampy lands 
along the shore, and at the head of the harbour, from which last the exhalations are 
carried every morning towards the ships.49 
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Defining a cure for intermittent fever Hunter recommended ‘the bark’.50 The use of quinine 
had proved to be very effective and had removed much of the discomfit and fear that 
accompanied malaria.  
As treatment for remittent fever Hunter recommended that the practice of ‘copious 
bleedings’ be discarded. He blamed Sydenham, who given ‘some sanction to these ill-
founded opinions’, for this practice. He further attacked the practice of administering 
‘vomits’ which were much used ‘in the present practice’. One of his objections to ‘vomits’ 
was that it made the stomach ‘incapable of receiving the bark, the only medicine we are 
acquainted with, that possesses power to stop the progress of the fever’.51 Unless 
intermittent fever accompanied remittent fever (and it seems that this sometimes was the 
case) the use of quinine as a treatment for remittent fever would have been completely in 
vain. The virus that caused the remittent fever did not respond to the bark. On many 
occasions Hunter would have been aware of ‘a symptom of the disease so remarkable as 
to give rise to a new name, I mean the yellowness of the skin, in consequence of which it 
is called the yellow fever’.52 The troops called it ‘The Yellow Jack’. 
We note above Hunter’s advise that housing ‘being raised even a little above the 
exhalations’ was healthier than those built close to the ground. Hunter raises this matter a 
second time in his discussion on miasmatic poisoning: 
The poison appears to be strongest as it rises from the ground, and becomes 
weaker as it is more diffused, and mixed with a larger proportion of air. Houses on 
the ground are more unhealthy than those that are elevated.53 
To support the above statement he quotes from Bontius in a footnote: 
Since therefore, the constitution of the air in this country, as I observed above, is 
hot and moist, it often happens that the head is loaded with sharp catarrhs; whence 
a heaviness of that part is so common a complaint, and frequently more lasting than 
with us. The soldiers and sailors are particularly obnoxious to these disorders, by 
reason of the pernicious custom of laying themselves down on the ground after they 
have drunk heavily, and sleeping without any covering, exposed to the dews and 
vapours. And here let me observe by the way, that lodging in the upper floor of the 
house, is far more wholesome than below, where ants, scorpions and the kind of 
beetles called caccarlaccas swarm on account of the moisture of the earth.54 
Hunter advocated relocation of army camps to better sites where good health might be 
assured. The only places that were safe were:  
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Dry sand banks, surrounded either wholly, or in part, by the sea, and out of the 
reach of noxious winds blowing from swamps and marshes; and elevated situations 
in the mountains. In places so circumstanced, the effects of the remittent fever are 
scarcely felt. In less than four years, there died in the island of Jamaica 3,500 men; 
those that were discharged amounted to one half of that number, which makes in all 
5,250 men lost to the service in that short period of time, from the climate and other 
causes of mortality, without a man dying by the hands of the enemy….What has the 
greatest influence, of all the circumstance that effect the health of soldiers in these 
climates, is the kind of quarters in which they are placed. Kingston and Up Park are 
both bad quarters; and Rock Fort from the swampy ground in its neighbourhood, 
and on which it stands are still worse. Spanish Town is better than Kingston, 
thought greatly inferior to Fort Augusta or Stony Hill; indeed these two last quarters 
would not be reasoned unhealthy, in any part of the world. Similar situations are to 
be found in all parts of the Jamaica, and, I doubt not, in most, if not all, of the other 
West Indian Islands.  
No attendance or care of the sick can counterbalance the ill effects, arising from the 
quarters in which the troops have hitherto been placed.  
Our humanity alone is not interested in the present case, though surely the object 
well deserves that it should; but the safety of the West Indies, and the savings of 
enormous sums to the government. If the troops, sent for the defence of our 
islands, die as we have seen them, the mother country cannot long supply, during a 
war, such an incessant drain: besides, the mortality is sometimes so great and 
speedy that a sufficient interval is not left to make known the want of men, and 
receive supplies in sufficient time.55 
War was not far distant. The French Revolution broke out in 1789. This event quickly 
resulted in slave revolts in the French Islands. The slaves considered that ‘Liberty Equality 
and Fraternity’ was also their birthright. As Napoleon conquered Europe and turned 
conquered nations into vassal states, England found herself at war with France, Holland 
and Spain and also involved with the slave revolts when resident French nationals invited 
British annexure of their Caribbean islands. While Britain emerged from these wars with its 
Caribbean holdings increased it was at a great cost. From 1793-1798, a total of 160,000 
troops were lost to yellow fever.56 During these wars the British army made a number of 
reforms to operational procedures in an attempt to halt the appalling mortality rate. These 
included instructions that high ground was preferable for camps and ground floors were 
not to be used for sleeping. Cantlie states that the reason for this last move was to 
minimise insect bites that turned into ulcers.57 
From initial capture in 1655 until the close of the eighteenth century little progress in health 
had been achieved. The risk of death from malaria had been much lessened by quinine 
but yellow fever was still untamed. Concerning the health of the civilian residents we have 
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only a few reliable witnesses. Lady Nugent, wife of the governor from 1801 to 1805, was a 
refined English woman doing her duty to her husband by accompanying him in his difficult 
post.’. She disliked the coarse texture of the colonial lifestyle but she was no ‘shrinking 
violet’.  
Pertaining to matters of health she wrote in her journal: 
It is my mind more than my body that is affected, by hearing of the constant deaths 
that occur at this very unhealthy season, which always throws a gloom over this 
time of the year; and, just now, the island is particularly sickly. 
Poor Mr. Radford of the Engineers died this morning, and Mr. Le Breton is 
dangerously ill. Try not to dwell on these horrors, but alas! How can I help it? Some 
nice showers today. Nothing new in society here, but all talking of the yellow 
fever.58 
  
Figure 19: Elevated Georgian cottage, Jamaica. Good Hope Plantation circa 1790.  
Source: Author’s collection.  
All the above must be considered within the context of the commercial ranking of the 
island. Higman notes that in 1805 Jamaica produced 100,000 tons of sugar and was the 
world’s leading producer.59 From 1730 it had been the leading British sugar producer and 
from that date had steadily increased its yearly production. By 1800 coffee plantations 
were generating even more wealth for the island. It is this period that has left a significant 
mark in Jamaica. The Georgian buildings of towns like Falmouth, the industrial 
archaeological sites of the early sugar industry and plantations such as Good Hope, where 
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the hand of a Palladian scholar is evident, are the inheritance of this era. At Good Hope 
Plantation there is a surviving cottage of the era under review (Figure 19). It is an 
archetypal Georgian cottage that differs from other archetypal Georgian cottages by being 
raised three feet (900mm) above the ground. This type of house generally has its front 
door sill close to ground level. From Trapham, Long and Hunter, three primary sources, we 
have learnt that the supposed advantages of elevated houses were understood from early 
days. We know that while Trapham noted an elevation ‘removed at least one story from 
the ground’, Long and Hunter were recommending lesser heights. Long recommended 
‘raised some feet from the surface of the earth’ and Hunter noted ‘raised even a little 
above the exhalations’. We know from surviving buildings, illustrations and continuing 
building traditions that raised houses with the lower level used for ancillary uses were in 
common use in the West Indies.  
  
Figure 20: House raised on its basement, Puerto Rico. Source: Gosner 1996, 166. 
We also know that raised houses were not the norm in the earliest housing provided in the 
British Caribbean islands. One of the oldest surviving plantation houses of Barbados, St. 
Nicholas Abbey, is a Jacobean house (circa 1560). This was an inappropriate transplant of 
a northern European building into a tropical region.60 It is possible that the British may 
have been at least in part indebted to the earlier Spanish colonists of Jamaica for the 
adoption of elevated housing. Edwards notes that Spanish buildings influenced by the 
Italian Renaissance made an early appearance in the West Indies.61 He cites the Casa del 
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Almirante, an Italian Renaissance villa built in 1510 in Santo Domingo for the Spanish 
administrator. This was a double storey house with open loggias to both levels and to both 
front and rear facades. At the advent of colonisation of the New World, Spain was in its 
golden age. The Moors had been driven from the Iberian peninsula; Spanish mariners led 
by Magellan and del Cano made the first voyage that circumnavigated the globe, and in 
matters of architecture they were second only to Italy in adopting the new learning. 
Spanish architects such as Juan de Herrera, who undertook the building of the Escorial for 
Phillip II, were trained in Italy. This was in high contrast to Britain. Brunelleschi’s dome in 
Florence was completed before the foundations of Kings College chapel were laid. Houses 
raised on ‘elevated’ basements are common throughout the Caribbean zone. Concannon 
describes the ‘raised house’ mode in Jamaica as ‘upstairs houses’ where ‘living and 
bedrooms were often on the first floor, using the ground floor rooms for stores and 
servants’.62 
The upper level of such houses is connected to the ground by either an external stair or a 
stair located within the verandah space and sometimes at both of those locations. There 
was no direct stair connection from the lower level to the elevated living quarters. This 
mode of building was used extensively for town residences and plantation homes. Gosner 
describes a raised house in Minard, Jamaica, as ‘raised on a full basement’,63 and 
Clarence House, a raised house in Antigua, as ‘only one story high, raised on a masonry 
basement of almost a full story’.64 An American cultural anthropologist, Jay D. Edwards, 
describes the highset Queensland House as ‘an open basement house.65 These American 
scholars of the Caribbean and American vernacular housing identify the lower level of a 
‘raised house’ as a basement that has been elevated until it occupies a normal ground 
storey location, which fits Palladio’s formula neatly.  
While elevated housing was common, it was not universal. From Lady Nugent’s Journal 
we learn that there were other modes of housing. She described a picturesque house she 
visited: 
The house itself is in the midst of a garden. Its form is the usual one, of one story, 
with a piazza (verandah) etc, the garden contains a great variety of flowering shrubs 
and fruit trees, and the hedge around it is of lime trees constantly cut making it thick 
and bushy.66 
In the chronology of this section we have arrived at the nineteenth century. A large military 
presence was still required in the British West Indies. It was Jamaica that provided the 
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large numbers the troops that went off to be crushed by Andrew Jackson at the battle of 
New Orleans in the War of 1812. The Napoleonic wars were to last until Waterloo in 1815; 
there was still a need for a substantial military presence in the Caribbean and there was an 
accompanying need to provide fever resistant quarters for that presence. There was no 
move to close the unhealthy army quarters as Dr. Hunter had suggested; Up-Park Camp 
in Kingston houses the armed forces of Jamaica to this day. What did happen was a re 
thinking of barracks construction. Into the nineteenth century we can follow a sequence of 
documentary evidence in the Journals of the Royal Engineers, the architectural 
documentation of new barracks and hospitals and consider the few surviving examples of 
a building form that would allow the free circulation of air both through and under the 
building.  
It would seem that this mode was not new in the West Indies. Such buildings, open under 
the living floor, were in use in the Caribbean and had already been diffused to French and 
English colonies on the North American continent. Edwards has traced this movement of 
West Indian building forms into the adjacent continent.67 Magnolia Mound in Louisiana and 
Locust Hill in Mississippi are two places that are survivors with this type of building form. 
They are open under the elevated living floor. Magnolia Mound Plantation in Baton Rouge, 
(Figure 21) described as a French Creole design, was erected circa 1791. The main house 
of this complex is built on a mound and is elevated on brick piers that allow the circulation 
of air under the building. Slave quarters within the plantation grounds are elevated in the 
same manner. Earlier slave quarters in the West Indies were invariably built on the 
ground.68  
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Figure 21: Magnolia Mound – Louisiana. Source: Author’s collection. 
 
Figure 22: Locust Hill – Mississippi. Source: Author’s collection. 
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Locust Hill, (Figure 22) located on the Old Natchez Trace (trail), has a remarkable 
similarity to the ‘lowset’ buildings of Queensland.69 It is a timber-framed and clad building 
with full-length front verandah and elevated on timber stumps. A significant difference is 
the absence of stump caps. Elevation of these buildings was clearly for a reason other 
than protection from termites. The Mississippi River valley was a notorious place for its 
yearly fevers. 
The saga of the development of an early (if not the earliest) elevated military building in 
Jamaica begins with a letter dated 22/3/1806 to the War Office from the Governor of 
Jamaica, Lieutenant General Sir Eyre Coote.70 The letter enclosed two reports concerning 
the health of troops at Up-Park Camp. The first report requested a warship for use as a 
convalescent depot and is reproduced below in full: 
Jamaica July 20th 1806. 
We beg leave to submit to your excellency that it has long been observed, not only 
by us, but by all the medical officers who have preceded us on the staff of this 
island that during the frequent prevalence of disease amongst the European troops 
here, the mortality would be considerably lessen’d, in all probability one half, but 
certainly more than a third, if there was a convenient and proper place to remove 
the sick to, in the early stage of convalescence. 
This observation, has at no period been more strongly exemplified, than during the 
last six months - Since June 1805, two thousand cases of Fever have been 
admitted into the Regimental hospitals, on this side of the island, of these, four 
hundred have died, two hundred and fifty of whom, had surviv’d the first, and many 
others the second attack of the disease -We venture to affirm that if there had been 
a place of the aforesaid description, to have sent them to, in the incipient state of 
convalescence, two hundred of those who fell victims, would have been saved to 
the service. We there feel it our duty, to represent to your Excellency the urgent 
necessity of taking immediate measures, towards forming such an establishment, 
and we further beg to suggest that a ship, not less than a 64 (gun) fitted up in a 
manner to be hereafter pointed out, and anchored in the stream off Fort Augusta, or 
Fort Charles would be far more beneficial for effecting the purpose in view, than a 
situation on shore. We can presume to say that the advantages that would be 
desir’d to His Majesty’s Service, from a floating hospital of this nature, are 
incalculable, and the expenses attending it would be repaid tenfold the first year, by 
preserving the lives of many brave and valuable soldiers. 
This ship, under your Excellency’s immediate directions would not only serve to 
resort to, in the usual sickly seasons of the Country, but would also be a permanent 
depot, for the reception of cases of ulcer’d legs (which are always numerous), men 
disabled from loss of limbs and sundry other causes, where they might remain until 
opportunities occur of sending them to England. By such an arrangement, 
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Regimental hospitals would afford more space, and better accommodate Patients in 
acute diseases, such as fever dysenteries etc. 
During our residence in warm climates, we have frequently remarked the good 
effects which result to an army from an Hospital afloat. 
In the latter end of the year 1804 the 85th. Regiment at Stony Hill had 100 cases of 
sore legs most of whom were considered as even lost to the service. The 
Commander in Chief at length, obtained from the admiral on the station, the use of 
the America, an old 64 gun ship. The ulcers were sent on board and in less than 
three months, the whole of them, except six or eight were perfectly cured, and 
returned to their duty. 
In the autumn of last year, when the remittent fever was very prevalent amongst the 
troops on this side of the island, the use of the Abergavenny Ship was procured, but 
not until the disease had existed a considerable time, and occasion’d great 
mortality. The convalescents sent on board soon recovered their health and vigour, 
and effectually, as if they had made a voyage to Europe. The ulcers were also 
improving rapidly, but they were obliged to be landed suddenly to make room for 
French prisoners. 
After the foregoing plain but striking exposition of facts, that have come under our 
immediate knowledge we feel satisfied we need urge nothing more to dispose your 
Excellency to use every exertion to obtain the sanction of the Government to the 
measure proposed. The method hitherto practiced thro necessity of applying to the 
navy for the use of an Hospital ship, is too precarious to be relied upon and nothing 
can exemplify this more forcibly than the circumstance which happen’d a few days 
ago when the convalescents on board the Abergavenny were obliged to be landed 
at a few hours notice, many of whom, may probably from this sudden removal, 
relapse, and perhaps be totally lost to the service. In our opinion, the measure 
cannot be effectual, and we shall not venture to affirm it to be so, until a ship of the 
description mentioned, shall be allowed exclusively for the convenience of the sick 
and convalescents of the army in the island. 
Being much aroused that your Excellency will readily promote any plan that may 
tend to preserve the lives of His Majesty’s troops, in a climate, so unfavourable to 
health, as the West Indies, we have not hesitated to submit the above to your 
consideration. 
We have the honour to be  
(Signed)  
J.Rockett 
Deputy Inspector of Hospitals 
Edmund Somers M.D. 
Phyn to H.M.Forces 
T.L.Bolton 
Surgeon to the Forces. 
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The statement above leaves few doubts that those who signed the letter were at the end 
of their abilities to treat patients under their care. They needed an alternate medical 
strategy quickly. The second enclosure was a Report on the new Barracks under 
construction at Up-Park Camp. The members of the Board of Inspection were not pleased 
with the completed project and pleaded that Jamaica must be given particular 
consideration in the design of barracks. The Report, part of which is noted below, makes it 
clear that the improved welfare of the troops was a definite desideratum. 
Report of a Board of Inspection held by order of His  
Excellency Lieutenant General Sir Eyre Coote K.B.K.C. 
Up-Park. March 6th. 1806. 
Major General Drummond, President 
Brig. Genl.Carmichael   Lieut. Col. Horsford D.A.G. 
Lieut. Col. Douglas 55th. Regt.  Lieut. Col. Smith D.C.M.G. 
Doctor Rockett, Inspector of   Doctor Bottom, Surgeon 
of Hospitals.               to the Forces. 
The Board having assembled in conformity to the General Order of the 27th. 
February 1806 Viz ‘for the purpose of minutely inquiring into, and reporting upon the 
most advisable method of fitting up the new Barracks at Up-Park Camp, taking into 
consideration the health and comfort of the soldier, blended with proper economy 
towards the Public’. 
The Board first proceeded to examine the Barracks now-building and to collect the 
opinion of the different members, and other officers called on, whose experience 
and length of service in the West Indies might lead them to form a proper 
judgement of the necessary requisites, for preserving the health, and securing the 
comfort of the soldier. 
The Board having been induced to notice from their own observation, the difference 
in the comparative situation of the soldier serving in the island of Jamaica, and in 
other parts of His Majesty’s Dominions, they are the more strongly induced to make 
this remark, by reflecting on what the soldier has been subjected to, in a climate so 
destructive, where every accommodation is required, and where so little is enjoyed; 
His situation here is peculiarly distressing, far different from anything he 
experienced in other countries; The soldier here is debar’d of the common 
indulgence met with in other Barracks, he is left exposed to the necessity of 
sleeping on damp fixed platforms, or more generally on damp floors, which must 
almost constantly be the case in the rainy season / when fevers are most prevalent 
/ without a bed to be upon, consequently must have increased that dreadful 
mortality, so lately experienced in this Island. 
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The Board think it their duty to recommend what in their judgement may give effect 
to the Instruction contained in the General Order Viz ‘ the health and comfort of the 
Soldier’, they unanimously advise, that a full sized hammock, made of strong 
canvas, a good blanket, two pair of Sheets, with a flock pillow may be provided for 
each soldier, the sheets to be changed once a fortnight. 
The Board are further of opinion, if the same regulations were to take place in every 
Barrack in the Island previous to the commencement of the sickly season, it might 
be the means of preserving many valuable lives. 
The Board on inspection of the new Barracks regret, that they had not been erected 
on arches at least six feet from the ground, which would have afforded a free 
circulation of air attended with the advantage of a comfortable shade during the 
heat of the day; Under these arches the soldiers arms, and appointments, might 
have been cleaned, without occasioning filth in the barracks, or any unnecessary 
exposure to the Sun. Some part of the new barracks will be liable to the same 
baneful effects experienced in the tempory (sic) Barracks now occupied by the 55th 
Regiment at Up-Park from not being sufficiently raised from the ground, the East 
end not being more than two feet, the Board further recommend that a Gallery 
should be extended round the North side, as well as the South, and the lower part 
of the galleries secured by fixed jealousies, the upper part a fixed jealousie, (sic) 
and a shutter alternately. 
By this alteration the barrack rooms will be secured from the inclemency of the 
weather, as no window or shutter can withstand the beating in of the northern wind 
and an advantage will be derived from this addition , namely on any emergency the 
galleries from being 12 feet in breadth might be converted into rooms for the 
accommodation of men which would render it capable of containing double the 
number it is at present intended for. During the late Martial Law, when the troops 
were collected from different parts and assembled at Up-Park, the want of such 
accommodations was severely felt…. 
The Board on minutely inspecting the Barracks find they cannot comfortably 
accommodate the numbers of men for which they were originally intended, 
Each Barrack is to contain ten rooms, each room supposed capable of 
accommodating 50 men, but after the hammocks are slung, it is found they can only 
contain 36 men, and where there are two doors to the same room only 32 men. 
Each room is 50 feet in length and 24 in breadth. 
In consequence of the confined manner in which the rooms are built, not being 
more than 10 feet in height including joists, and beams, in the lower apartement 
(sic) and 9 to the pitch of the roof in the upper, the Board cannot think considering 
the health of the soldier, that the two foot allowed in the estimate under so low a 
roof sufficient to accommodate each man. 
The Board having gone thro’ their inspection of the Barracks have been induced to 
turn their attention to the Kitchens, Guard, and necessary houses about to be built, 
and on examining the plans laid down for their building, think many alterations may 
be made for their better construction, also that much inconvenience might be 
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prevented, by having the necessaries deepened as low as 25 feet instead of the 
proposed depth of 14 feet… 
The Board have humbly presumed to offer their opinion on some subjects without 
any specific direction being given in the general order to that effect but the board 
feels satisfied that in making their report, they have consulted the spirit of the order 
by suggesting improvements marking what might be beneficial and endeavouring if 
possible to secure the health of the Soldier. 
(signed)  
Gordon Drummond 
Major General 
President. 
The Board made it abundantly clear that in the matter of barrack design there was room 
for considerable improvement; their report covered topics as diverse as the floor height of 
the building to the depth of the cesspits. There was clearly not enough clean water or pure 
air for each soldier. With only two-foot space per man and a limited room volume, the 
design of the barracks was in total conflict with accepted notions of the importance of pure 
air. A formula that laid down the air volume required for each man was determined at a 
later date. The requirement to extend the galleries (verandahs) to the south as well as the 
north facades represents another aspect of barracks design that would become a future 
standard practice.  
The most significant statement is that concerning the elevation of the floor of the building. 
The Board regretted that the new barracks ‘had not been erected on arches at least six 
feet from the ground, which would have afforded a free circulation of air attended with the 
advantages of a comfortable shade during the heat of the day’. They noted that the east 
end of the building was not sufficiently raised from the ground, ‘not being more than two 
feet’. Such a limited elevation was sure to produce ‘the same baneful effects experienced 
in the tempory [sic] Barracks now occupied by the 55th’. 
Much of the design theory being adopted to circumvent miasma is contained in the above 
statements. First, it was necessary to elevate the building to ensure that it was above the 
level of the miasma. This would position the building where it would be subject to a flow of 
cleansing pure air. The Board were concerned that the east end of the building, ‘not being 
more than two feet’, was not high enough. Second, there was a requirement to cleanse the 
understorey of miasma. The ground under the building could emanate bad air that could 
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penetrate timber flooring;71 it was necessary to cleanse this space by ‘a free circulation of 
air’.72 
The Board suggested an elevation of 6 feet. This allowed the space under the building to 
be cleansed of ‘bad air’ as noted above and at the same time provided a useable utility 
space with ‘the advantages of comfortable shade’. In a tropical climate this insulated space 
would have been highly prized. During the season when the dangerous night air was 
stirring this space could be vacated at dusk. In the search for the origins of the 
Queensland House we can note that while a height noted by Dr. Hunter as ‘a little above 
the exhalations’ was deemed to be adequate to clear noxious exhalations, an elevation of 
six feet would enable the understorey to offer ‘the advantages of comfortable shade’ as 
well as clear the miasma layer. We have identified the rationale of the ‘highset’ house. 
The efforts of the Board of Inspection were finally rewarded when a new Hospital ‘erected 
on arches’, and built in the new elevated mode, was built at Up-Park Camp (Figure 23). A 
drawing of the building is held in the Public Record Office, Kew.73 It is noted as ‘Copied 
from Captain Harper’s Original Plan by Henry N. Lagden, Lieut. R. Engineers Jamaica 8th 
of February 1819’. This drawing was a copy, prepared for a project to improve the water 
supply. The hospital was built at an earlier date, possibly pre 1815.74 The building is long 
and narrow and obviously designed for an easy flow of air through internal spaces. 
Adjacent to the entry is a waiting room, an office, a surgery and dispensary. On both sides 
of these central facilities are two wards each approximately 60 feet by 24 feet. A balcony 
10 feet wide surrounds the entire building. It is elevated on arches such that the floor is 8 
feet above the ground and is completely open to the understorey. Behind the hospital is 
the kitchen (detached in the world wide manner of colonial kitchens) together with 
bathrooms, store, sergeant’s quarters, a ‘dead house’ and privies. This new hospital was 
in total accord with the new thinking. The floor was well clear of the ground, the 
understorey was completely open to allow the free circulation of air under the building and 
the upper storey was completely surrounded with verandahs to shade the core. 
Unfortunately this building no longer exists. 
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Figure 23: Hospital at Up-Park Camp - Jamaica. Source: Public Record Office – Kew. 
In 1837 a further strategy was put in hand when Dr. Henry Marshall and Lieutenant 
A.M.Tulloch undertook an investigation titled On the Sickness and Mortality among the 
Troops in the West Indies. The Statistical Society of London subsequently published this in 
1838 under the name of the newly promoted Captain A.M.Tulloch. Some of the benefits 
that were deemed to flow from this study were that ‘improved barrack and hospital 
accommodation, and healthier localities have been provided for the white troops, and in 
those islands which proved so exceedingly unhealthy to them garrisons of black troops 
have been substituted’.75 Dr. Henry Marshall was an Inspector General of Hospitals in the 
Army Medical Department who earned for himself the title of ‘The Father of Medical 
Statistics’. His concern for the welfare of the troops of the British Army was to ‘ameliorate 
the conditions of the soldier, and exalt his moral and intellectual character’. Lt. Tulloch was 
an officer of the 45th Foot who had prior training as a lawyer and ‘had exposed various 
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scandals with regimental pay and food and pension frauds tolerated by the H.E.I.C. in 
Burma’.76 They were a formidable team. 
The investigation was undertaken to assess the four ‘Commands’ that comprised the 
garrisons of the region, namely The Windward and Leeward Command, The Jamaica 
Command, The Bahamas Command, and The Honduras Command. Each Command was 
examined in detail for those environmental factors that could influence the incidence of 
Sickness and Mortality. This was aimed at identifying the propensity of each place to 
generate miasmata and any other relevant factors. Hippocrates would have approved that 
method. 
The assessment required the recording of latitude and longitude, landforms, soil types, 
vegetation, temperature, rainfall, and seasonal variation of prevailing breeze. Barometric 
pressure was considered and dismissed on the basis that there was no evident significant 
variation. For each station the likely influencing factors were noted in terms of proximity to 
swamps, altitude, soil type, mean temperature, and adjacent landforms. Separate statistics 
were assessed for white and black troops, officers and other ranks, and the families of 
military personnel. Sickness and mortality records over the 20-year period 1817-1836 were 
examined with mortality recorded on the basis of deaths/1000/annum. These could be 
compared with a rate of 15/1000/annum, which was the rate for military personnel 
stationed in the British Isles. 
In the case of The Windward and Leeward Commands the report opens with a general 
statement, a portion of which is quoted below: 
These islands form a portion of that chain which stretches across the great gulf 
separating North and South America; but many of them differ so materially in 
physical aspect, local peculiarities, and other circumstances by which the health of 
troops are likely to be affected, that it would be vain to attempt any description 
sufficiently comprehensive to be applicable to the whole. Trinidad, Tobago, Saint 
Lucia, and Dominica are extremely mountainous, covered with dense forests, and 
intersected by deep and narrow ravines, impervious to the breeze, and in which the 
rain water, finding no vent, stagnates among a mass of decaying vegetation, 
creating a moist soil, with a damp and a variable temperature; whereas Antigua and 
Barbadoes (sic) are comparatively low, barren, and rocky, with a scanty soil, but 
little exuberant vegetation, a dry climate and an equable temperature. The other 
islands possess a kind of intermediate character in these respects; while the coast 
of British Guiana is totally different from either, being an immense tract of level 
country, covered with forest, elevated only a few feet above the level of the sea, 
and, during the rainy season presenting an almost endless succession of swamps 
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and marshes, with an atmosphere extremely humid, though not so variable in 
temperature as some of the islands first referred to.77 
From such general assessments the findings move to a statement of mortality in each of 
the islands. Deaths from malaria and yellow fever are grouped together under ‘Fever’ and 
other causes of death are shown separately. The ‘other causes’ include diseases of 
Lungs, Liver, Stomach and Bowels, Brain and ‘all other diseases’. This provided the 
following table: 
Table 1: Mortality rates from fever and all deaths including fever in British Caribbean colonies.78 
Colony Deaths from Fever/1000/annum Total Deaths incl. Fever /1000/annum 
British Guiana 59.20 84.00 
Trinidad 61.60 106.30 
Tobago 104.10 152.80 
Grenada 26.30 61.80 
Saint Vincent 11.20 54.90 
Barbadoes 11.80 58.50 
Saint Lucia 63.10 122.80 
Dominica 49.30 137.40 
Antigua 14.90 40.60 
Saint Kitts 42.10 71.00 
The above figures were averages measured over the 20-year period. Another table 
showed yearly total mortality rates for each of the above locations. The highest rate was 
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an incredible 814/1000/annum in Tobago in 1820. Three years later the Tobago rate was a 
modest 25/1000/annum. The lowest rate over the period was 9/1000/annum in Saint Kitts 
in 1819 and the highest for that island was 172/1000/annum in 1836.79 
The report moves to a detailed assessment of individual islands. Concerning British 
Guiana we note: 
In most parts, the land nearest the sea being somewhat higher than at a short 
distance inland, water readily accumulates during the rainy season so as 
occasionally to inundate a large extent of country; and the forest being in many 
places too dense to admit of its evaporation, there is always in such situations an 
accumulation of what is termed bush water, containing great quantities of vegetable 
matter, and giving rise to noxious exhalations. 
The climate throughout the whole of British Guiana is principally distinguished for its 
extreme moisture: as an instance no less than 157 inches of rain fell in George 
Town, Demerara, in the year 1831, being nearly six times the quantity which falls 
annually in Great Britain; and in 1830 it rained almost continually throughout the 
whole year. 
Yet with all these supposed sources of malaria, the mortality rate has not averaged 
above 84 per 1000, being nearly the mean of what prevails among the troops 
throughout the command. Though yellow fever has frequently prevailed there, it has 
not proved so generally fatal as at some of the other islands enjoying what might be 
supposed greater advantages in point of situation.  
The troops are all quartered in low marshy situations; in fact there are none other in 
the colony.80 
Tobago was described as a place where the country is mountainous, ‘with broken plains 
and lowlands as the mountains approach the sea’. The soil was a ‘rich dark mould, well 
watered by numerous streams and rivulets’. The temperature was noted:  
In some of the low grounds, excluded from the influence of the breeze, the heat is 
described as exceedingly oppressive, particularly at Scarborough, the capital, which 
lies at the foot of a hill on the south side of the island. 
The troops, however, enjoy the advantages of a more moderate temperature, being 
quartered in Fort King George, on the summit of the hill above Scarborough, where 
the heat is modified by a constant breeze, and does not exceed the usual average 
in this command.81 
While the Tobago troops enjoyed an apparently healthier environment than their comrades 
in British Guiana the reality of serving in Tobago was otherwise: 
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This is an extremely unhealthy island as the results will testify; nearly 153 per 1000 
of the strength having perished annually during the last 20 years. This was not 
always the case, for during the 10 years prior to 1817, the mortality only averaged 
50 per 1000, and invalids were often sent there from other islands for the benefit of 
their health. It is impossible to say to what causes so marked a deterioration of 
climate is to be ascribed. 
We have stated that in one year 4/5th of the force were cut off.82 
Here was a clear anomaly. In British Guiana the troops were living in humid low marshy 
situations, notable for their ‘noxious exhalations’ while in Tobago they enjoyed an elevated 
site subject to the free circulation of air and where the heat was ‘modified by a constant 
breeze’. In spite of this difference British Guiana had a mortality rate 5.6 times that of The 
British Isles while in Tobago the rate was 10 times that of home. The report raises 
numerous similar anomalies. The notion that malaria could emanate from the ground is 
examined on the basis that the soil is a constant; it is not changed on a yearly cycle; yet 
the mortality rate differed significantly from year to year. 
The new-elevated hospital at Up-Park, as previously noted, was included in the 
assessment. Every environmental factor at Up-Park was satisfactory but the health 
realities were most unsatisfactory: 
Up-Park Camp – This station, for instance, is about two miles north of the seaport of 
Kingston, and lies at the eastern extremity of a well-cultivated and fertile plain, 
having a gradual slope towards the sea. About a mile to the north is a mountain 
ridge, the foot of which is slightly wooded, and four or five miles to the eastward 
extend another of greater elevation, but of which the surface is clear and open. 
There is no marshy or swampy ground nearer than three or four miles, and the soil 
is so absorbent a nature, that it is necessary to dig to a considerable depth before 
water can be procured. 
The Camp is elevated 200 feet above the level of the sea, and enjoys the 
advantage of a regular sea and land breeze, the former during the day, and the 
latter during the night, which reduce the temperature considerably below what 
prevails at most of the other stations. 
The barracks are excellent, and by far the best in the island; yet no station has 
suffered more from those dreadful epidemic fevers by which this island is frequently 
visited. In 1819 half the force was cut off; in 1822 nearly the same proportion; in 
1825, a third, and in 1828 a fourth perished, all by the same fatal malady.83 
Tulloch noted the barracks at Up-Park ‘are excellent and by far the best in the island yet 
no station has suffered more from those dreadful epidemic fevers’ He provided tables 
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showing the horrifying mortality rates of wives and families. During the epidemic of 1819 
the following deaths were recorded for one regiment at Up-Park Camp. 
Table 2: Number of deaths in the 92nd Regiment at Up-Park Camp in 1819. 84 
92nd Foot Strength Died 
Commissioned Officers 27 10 
Officer’s wives 5 4 
Soldiers 650 275 
Soldier’s wives 60 29 
Soldier’s children 70 38 
Tulloch measured the mortality rate at Up-Park over the period 1817 to 1836, at an 
average of 140.6. The only higher rate in Jamaica was 162.4 at Spanish Town. The table 
below shows the new building designs had proved to be a dismal failure.  
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Table 3: Mortality rate deaths/1000/annum for Up-Park Camp for period 1817 to 1836.85 
1817 83 1822 443 1827 225 1832 91 
1818 65 1823 82 1828 118 1833 78 
1819 501 1824 45 1829 43 1834 70 
1820 160 1825 341 1830 120 1835 52 
1821 130 1826 72 1831 110 1836 51 
Turning his attention to the black troops Tulloch provides a classic statement on the notion 
of Climate: 
It is by no means extraordinary that African troops should suffer as well as the 
whites from the climate of the West Indies, seeing that they are for the most part 
natives of the interior of Africa, of which the climate is probably very different; and it 
is well known that though the indigenous races of tropical as well as of temperate 
climates are peculiarly fitted by nature for inhabiting and peopling the respective 
portions of the globe wherein they or their forefathers were born, the effects of a 
transition to any other is in general productive of a great increase in the ratio of 
mortality.86 
However it was also clear to Tulloch that: 
fevers, particularly those of the remittent and intermittent type, which prove the 
great source of inefficiency and mortality among the white troops, exert 
comparatively little influence on the blacks.87 
While the African community had some degree of immunity to fever there was a propensity 
to smallpox and lung diseases. Deaths from consumption were twice as prevalent as 
among the white troops. A table of mortality rates of the black troops shows clearly their 
high degree of immunity to fever, but with total deaths still at a very high level.  
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Table 4: Mortality rates for fever, total deaths and slaves in British Caribbean colonies.88 
Colony Deaths from 
Fever/1000/annum 
Total deaths incl. 
Fever/1000/annum 
Total deaths slave 
males all ages. 
British Guiana 8.5 40.6 34 
Trinidad 3.2 39.7 30 
Tobago 8.6 34.2 47 
Grenada 4.8 28.4 36 
Saint Vincent .9 36.2 34 
Barbadoes 3.8 46.0 31 
Saint Lucia 5.2 42.7 35 
Dominica 7.7 39.9 35 
Antigua 1.7 28.9 30 
Saint Kitts 10.5 46.3 30 
Jamaica 8.2 30.0  
Bahamas 5.6 41.0  
Honduras 4.4 30.0  
Consumption was not restricted to the black troops; it was also rife in the white troops. Its 
cause was a mystery; ‘but Sir James Clark, one of the ablest authorities on pulmonary 
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diseases, states, in a recent treatise on that subject, that improper diet and impure air are 
the most certain exciting causes of consumption among those not hereditarily predisposed 
to it’.89 Another disease had been placed in the ‘bad air’ list. 
In all this gloom there was one bright and shining place; the island of Barbadoes (sic). This 
was obviously the place to be posted; it was even better than the Mediterranean in terms 
of life expectancy. Tulloch reports: 
The low rate of mortality by fever is one of the most striking features in the diseases 
of the white troops at Barbadoes; it scarcely amounts to a third part of the general 
average throughout the command; and since 1822 the deaths from this cause have 
not exceeded 4.5 per 1000 of the strength annually, being less than in the 
Mediterranean.90 
This had not always been so. Prior to 1822 fever had run its yearly course but for some 
unexplained reason it was no longer a threat. Masters provides a possible explanation for 
this change of fortune:  
A Mr. Gibbons who lived on the island could not understand why the island should 
be immune from the common plague of malaria. Studying the matter and looking 
down into the ponds, he saw swarms of little fishes, known locally as ‘millions’, and 
as he watched the hungry little creatures feeding he concluded that the fishes in the 
waters of Barbados were actually protecting the inhabitants from the winged pests 
of the air. 
The theory of Mr. Gibbons was proved to be a fact by Sir Rupert Boyce. So the 
island of Barbados is one of the greatest object lessons in the world of what fishes 
can do to protect mankind against malaria. Swarms of the little fishes have now 
been placed in the waters of the neighbouring islands to help free the people of 
malaria.91 
Tulloch concludes with a ‘few general deductions drawn from this mass of statistical 
facts’.92 These are noted (and generally abridged) as below: 
• The notion that exposure to high temperature is a cause of fever is not 
consistent with the facts. Stations such as Barbados and Antigua have 
higher recorded temperatures than Dominica, Tobago, Jamaica and the 
Bahamas yet the incidence of fever in the latter stations is three times that 
of the former. The incidence of fever is not restricted to the warmer months. 
One of the more severe outbreaks of fever was in Saint Kitts in 1812 where 
the fever ‘continued with unabated violence during the whole of the cold 
season’. 
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• The notion that exposure to excess moisture is a cause of fever is also not 
consistent with the facts. The mortality rate of troops in Jamaica is twice 
that of British Guiana but the rainfall in the latter is twice that of the former. 
The Malabar coast of India ‘which is deluged by rain for six months in the 
year, is generally one of the most healthy quarters in the Madras 
Presidency’. 
• There are numerous instances where on two adjacent islands, or two 
adjacent stations on the one island, that are subject to the same degree of 
heat and moisture, where one station was ravaged by fever and the other 
had a degree of salubrity equal to that of Great Britain. 
• Notwithstanding all the above, admissions to hospitals in the hot wet 
months are greater than in other months. This is also true in the East and in 
the Mediterranean. 
• Concerning the notion that the sickly season is accompanied by the lack of 
free ventilation from the trade winds, which cease or become irregular in 
that season, it cannot be concluded that the sickly season was the 
consequence of the lack of ventilation. In other parts of the globe where the 
sickly season is accompanied by ventilation quite as perfect at that period 
as at any other, the unhealthy nature of those months is marked as strongly 
as in the West Indies. 
• There is no basis to the hypothesis that the sickly season is generated by 
some ‘morbific principle generated in the forests and savannas of the South 
American continent, and wafted to these islands by the south-westerly 
winds which generally prevail during that period’. If this was true the 
southern islands would be the most unhealthy, and that is not so. 
• The notion that ‘exhalations and emanations from the soil’ cause sickness 
and mortality cannot be sustained. ‘While the soil and its physical 
characteristics are the same in every year, the sickness and mortality are 
extremely variable. It frequently happens, too, that a station which has been 
remarkable for its sickly character for one or two seasons, becomes, 
without any perceptible reason, just as remarkable for its salubrity, which 
could scarcely happen if the cause of that sickness and mortality existed in 
the soil, which was constantly there to produce it’. 
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• The agency, real or supposed, of marshes is liable to a similar objection. 
That the vicinity of marshes, swamps, and lagoons, is generally subject to 
fevers, both of the intermittent and remittent type, is a fact sufficiently 
established by multiplied experience, both in tropical countries and within 
the temperate zones. But that remittent or yellow fever may be generated 
where no such cause is in operation to produce it, and that consequently it 
is impossible to establish a necessary connection between the cause and 
the appearance of that disease, is sufficiently established by the fact that 
sickness and mortality in British Guiana and Honduras, where swamps and 
marshes most abound, are considerably less that at Up-Park Camp, and 
several of other stations in Jamaica, remote from the operations of any 
such agencies’. 
• The same remark may be applied to excessive or rank vegetation, to the 
influence of which much of the sickness and mortality at some of the 
stations has been ascribed. To both of these causes, indeed, the remark 
already made regarding the influence of the soil, is strictly applicable. The 
marshy lands and the rank vegetation exist at many of the stations in every 
year, whereas the disease, which is represented to proceed from them, is 
only of occasional occurrence, and the foregoing Report shews that that in 
some years, the extent of mortality has been ten times as great as at 
others, when the degree of heat and moisture by which the marshy soils 
and vegetation are most likely to have been affected have been much the 
same’. 
• The object of this Report is rather to point out effects that to speculate upon 
causes, especially where they are so much involved in doubt and obscurity. 
We have merely referred to these alleged sources of disease to shew how 
much they are at variance with numerical results, and because as long as 
the causes of which affect the health of troops in the West Indies are held to 
be accounted by theories founded in error, it is not to be expected that 
others will be started consistent with truth’. 
The Marshall-Tulloch Report challenged every aspect of the miasmatic theories. The 
notions of heat, moisture, ventilating breezes, exhalations from the ground, swamps, rank 
and excessive vegetation were all named as ‘theories founded in error’. The statistical 
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methods of Marshall and Tulloch used those environmental parameters that formed the 
core of the theories. What effect did the report have? The answer seems to be very little. 
The miasmatic theories were too well entrenched in the nineteenth century to allow any 
questioning of their truths. While the medical fraternity may have been surprised, even 
dumbfounded, by the findings the general public would not have known or cared about 
some report prepared by a few Army personnel. Life continued as before.  
The Journal of the Royal Engineers for 1844 provides valuable information concerning the 
development of elevated military buildings. Captain Brandreth was having problems with 
buildings under his supervision and was considering the idea of using wire gauze to sift 
and dilute the miasma: 
It not unfrequently occurs in the West Indies, that barracks, and even hospitals, are 
of necessity built in the neighbourhood of marshes; and notwithstanding the 
precautions of raising the ground floor 4 or 5 feet, surrounding the building with 
galleries (verandahs), and the ordinary modes of ventilation, the influence of the 
malaria has been very fatal. 
Dr. Arthur, of the Army medical staff, recommended the application of wire gauze to 
prevent or mitigate the effects of the marsh malaria. 
The well-known fact of travellers protecting themselves with veils, while crossing the 
Pontine marshes, may be quoted; and the late Sir W. Franklin, M.D., mentioned, 
that in Sicily the sentries, when posted near marshes, occasionally wore a sort of 
wire helmet.93 
The above is an important piece of evidence relative to the Queensland House. First, it 
tells us that an elevation of four to five feet (1200mm to 1500mm) was a recommended 
precaution against the rising malaria ‘in the neighbourhood of marshes’. The inference is 
that this height elevated the building safely clear of the rising malaria. Second, it describes 
a mode of building that is very familiar to those who are searching for the origins of the 
Queensland house. The inner suburbs of many of the early Queensland towns, and the 
rural areas near those towns, have houses that are ‘4 or 5 feet’ above the ground and 
surrounded with verandahs. 
For those who were charged with the construction of buildings in the West Indies life was 
not easy. Apart from the prospect of becoming yet another mortality statistic there were 
also the problems of designing buildings that could withstand the regular hurricanes that 
swept through the islands. Even if these windstorms did not completely wreck the 
buildings, as they often did, they could cause considerable damage. Verandahs built as 
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lightly framed attachments to a central core were particularly vulnerable; wind could get 
under the roofing with disastrous results. The height of buildings was also a problem. 
While wind velocity increases in an arithmetic progression with height, the pressure of the 
wind increases with the square of the velocity. The exercise was to design for miasma and 
windstorms, ensuring that the required building skills and materials were available. 
Standardisation of components was desirable where possible. In these terms we can 
consider a system of barracks designed for the West Indies. 
 
Figure 24: A System of Barracks for the West Indies. Source: The Museum of the Royal Engineers – 
Chatham Barracks – Kent. 
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Details of this system were published in the ‘Royal Engineers Corps’ Professional Papers 
1844. Vol II’ under the title of ‘Memorandum Relative to a System of Barracks for the West 
Indies Recommended by Colonel Sir C.F.Smith and approved by the Master - General and 
Board of Ordnance’ by Captain Brandreth 94 (Figs. 24,25). 
This project represented an attempt to standardise barracks design to enable the use of 
prefabricated cast iron components. Two standard designs were considered varying in 
width and extent of verandahs. Both designs were for an open understorey with one or two 
floors over. The carcase of the buildings was to be in brick of stone ‘with girders, joists, 
columns, and cornices, or ranging plates of cast iron’. Other structural members were to 
be framed from timber. Verandah floors were to be paved with ‘York flags’. Each floor was 
to be ‘divided into rooms to accommodate eighteen men in each; and the partitions are 
formed from jalousies, to insure the circulation of air’. 
The rationale of the design was stated as follows: 
In tropical climates generally, and more particularly in the West Indies, the following 
circumstances are of importance in the construction of dwelling-houses and 
hospitals: 
1. The extreme of heat and moisture. 
2. The sudden alternation of calm weather with high winds; and  
3. Hurricanes 
The most important local peculiarities are, 
1. The neighbourhood of marshes. 
2. Elevated open positions. 
3. The influence of heat is much modified by the galleries that surround the main 
part of the building, and scarcely any houses in the tropics are constructed 
without this precaution. The galleries with the jalousies to the windows are of 
importance in the rainy season; without them the windows are obliged to be 
closed during the heavy rains that sweep at a low angle against the building. 
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Figure 25: A System of Barracks for the West Indies. Source: The Museum of the Royal Engineers – 
Chatham Barracks – Kent. 
The problems of design for hurricanes was given some attention, noting that total height of 
the building was an important consideration with the roof over the open galleries 
particularly at risk. 
The installation of wire gauze was recommended as it ‘simply sifts, or as it were dilutes the 
body of malaria, and renders its operation on the human frame less obnoxious’ The gauze 
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had a further advantage, as ‘The soldiers are in the habit of closing the jalousies on the 
windward side, and thus interrupting the free circulation of air. The gauze would secure the 
more moderate and equable diffusion of wind throughout the building’. 
Drawings that illustrate the system reveal a good example of ‘Military Georgian’ 
architecture with two floors over a basement. The basement is dimensioned at 5 ft 
(1500mm) clear, and is open, between cross-divisional walls, to allow the free circulation 
of air under the building. This design was by Captain Brandreth, previously quoted 
recommending an elevation of ‘4 or 5 feet’ as desirable.  
 
Figure 26: Internal jalousies - Good Hope Plantation. Jamaica. Source: Author’s collection. 
Brandreth was concerned about the height of buildings in hurricane conditions. We can 
surmise that he was loath to raise the basement any higher than was needed when the 
consequence was to increase the total height of the structure. Steps are located within the 
verandah spaces; no community of ventilation would occur. In the external walls air vents 
are located at a high level. Division walls between each section of the barracks are noted 
as having a component of jalousies. This was clearly a ploy to allow the circulation of air 
through the building. It would seem that this was a system that predated these barracks 
designs. At the main house at Good Hope plantation (built circa 1770) such a system is 
still in use (Figure 26).  
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Barracks built to this standard design have survived at Barbados.95 In 1848 the Barbados 
barracks became the subject of controversy when an outbreak of fever occurred within its 
fabric. The epidemic was limited to married personnel living in the open basement areas. 
The notion of allowing occupancy of the open basement was completely contrary to the 
original design intention. The Resident Engineer came to the defence of the design 
pointing out that: 
The mal-appropriation of those low compartments led to the generating of foul air- 
this became stagnant, as would have been the case in the hold of a ship, and fever 
was the consequence, the ventilation from windward being stopped by the divisional 
walls on the lower floor. 
The upper stories appeared to us to be in their present airy state, cheerful and 
unexceptionable as quarters for troops, but the basement floor is quite the reverse, 
and should never have been appropriated to the use of married men and their 
families of the 88th regiment, among whom the fever made its appearance…. 
It appears also that the high authorities in the Ordinance had strictly directed that in 
the construction of these barracks, the principle recommended and adopted for W. 
India Barracks, should be carefully attended to, which especially keeps the 
habitable rooms 6 or 8 feet above the ground, for the purpose of avoiding the long 
complained of evil, of accommodating troops on the ground floor, the basement was 
to be left vacant or occupied by stores, but it was never contemplated that married 
people (probably the most likely to promote and suffer from malaria) should be 
permitted to occupy this low ill adapted space, provided for the very purpose of 
keeping the men above the exhalation and humidity of the ground. 
Under these circumstances the Commander in Chief thinks it is of importance that 
the fullest explanation should be afforded of the causes which led to this important 
and irregular departure in the occupation of the barrack, from the principles as 
above stated.96 
Included in the file previously noted is a copy of a printed ‘Barracks Foreign No. 3, General 
Order, Foreign Stations Office of Ordinance 9 May 1845, IGF/346. This contains the 
following direction: 
in all hot climates the usual precaution of raising the sleeping rooms a few feet from 
the ground, and keeping the basement ventilated and free from vegetation should 
be adopted. 
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Figure 27: Barracks at Lucea – Jamaica. Source: The Museum of the Royal Engineers – Chatham 
Barracks – Kent. 
 
Figure 28: Barracks at Lucea – Jamaica. Source: The Museum of the Royal Engineers - Chatham 
Barracks – Kent. 
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In 1844 details were published for proposed new barracks for Lucea (Figure 27; Figure 
28). This proposal was also intended as a standard design. An identical complex was 
intended for Montpelier Plantation.97 Details of the proposal were published in the ‘Royal 
Engineers Corps’ Professional Papers 1844 Vol II’ under the title of ‘Description of 
Barracks at Lucea, in Jamaica’ by W.D.98 These barracks have survived and are in use as 
a secondary school. The original open understorey has been enclosed. 
This design was intended to overcome the vulnerability of verandahs to hurricanes by 
including them under the main roof. It was elevated on arches and was 7ft 11in (2375mm) 
clear to the underside of floor framing. The description of the project (proposed by Captain 
West) is concise and highly relevant to this text:  
In this barracks the gallery or veranda, which is in general an exterior appendage of 
the building, is included within it; the main walls being spaced far enough apart to 
allow of a space for a gallery being left between them and the partitions that form 
the walls of the rooms. These partitions are only carried up a certain height, and the 
whole space between the floor, roof, and walls, is left open for the circulation of air. 
The objection to the common mode of building verandahs is, that they afford no 
protection or shelter to the building itself; in consequence, in the rainy season, or 
generally in bad weather, the windward side of the verandah is useless as a place 
of resort, and the circulation of air in the barrack itself is impeded, as the jalousies 
to windward are necessarily partially shut, to prevent the beating-in of the rain. In 
the Lucea barrack, on the contrary, the verandah itself, being protected by 
jalousies, may always be left open to a certain extent to windward; for although the 
rain may beat into the gallery, yet it will not incommode the soldiers in their rooms, 
and a constant circulation and change of air is thus kept up, which in those climates 
is essential to health. The addition of some sort of ventilation at the ridge, which 
was suggested by Lieutenant Renwick, Royal Engineers, would be a great 
improvement to the plan, as allowing the escape of the heated air, and establishing 
thus an upward current, which would carry off all the impurities which must exist 
where any number of men are crowded together in a narrow space. 
The principal objection to this plan of building is, that it increases the span of the 
roof by the width of the two galleries; these, however, need not be made so wide as 
is generally the case with exterior galleries, and the benefit is too great to be put in 
competition with a trifling increase of expense. 
This description of building has been adopted by the planters in some of the West 
Indian islands, and is less prone to injury from hurricanes than buildings with 
external galleries. 
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Figure 29: Barracks at Lucea - Jamaica. Photo by Geoffrey de Sola Pinto. 
We note mention of a proposed ridge vent to allow the escape of the ‘impurities’ that arose 
from human bodies. It was believed that the rising heat of the closed space would 
establish an upward current that could take the impurities to the vent. This is an important 
piece of information in an assessment of the Queensland House. Ceiling vents are a 
common feature of the early Queensland Houses. Some say that these were ventilators to 
cool the room. The notion of vents to allow exhaust of ‘impurities’ from a sealed room is 
much more likely.  
Not mentioned in the description of the barracks is the method of enclosure to the 
understorey. Drawings show spaced vertical battens. Such a system could provide 
security and at the same time maintain the essential free circulation of air under the 
building. In the search for the origins of the Queensland House this method of partial 
enclosure should not go unnoticed. 
The Barracks building at Lucea has survived and is now used as a secondary school. A 
recent photograph of the building shows how its basic form has survived. The previously 
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open undercroft space has been enclosed. External buttresses have been added. The 
West Indies are subject to earthquakes; buttresses were possibly added for that reason.  
Details of Officer’s Barracks for Demerara were published in the ‘Royal Engineers Corps’ 
Professional Papers 1844, Vol II’ under the title of ‘Memorandum with Reference to the 
accompanying Sketches of the Officers’ Barracks erected at George Town, Demerara.’ by 
Mr. Cuming, Clerk of Works, R.E.D., Cork.99 (Figure 30; Figure 31). 
 
Figure 30: Barracks – Demerara. Source: The Museum of the Royal Engineers - Brompton Barracks - 
Kent. 
For students of timber construction Mr. Cuming’s detailed list of every component of these 
massive timbers buildings erected before 1837 is a rare and valuable find. He was 
obviously a meticulous Clerk of Works; not one item seems to have been neglected. Every 
member is incredibly ‘heavy’ by contemporary standards, but those who still use similar 
methods of framing and sheeting can easily understand the method of construction. Of 
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more than passing interest is the method of sheeting walls and partitions. They are single 
lined with the framing studs exposed, a well-known method of construction in Queensland. 
 
Figure 31: Barracks at Demerara. Source: The Museum of the Royal Engineers - Brompton Barracks - 
Kent. 
The two buildings stand up on pillars ‘8 feet in height, built of malm pavior-bricks, having 
two offsets, the first of two courses, and the second of four courses in height, and capped 
with Yorkshire paving-stones, neatly squared’. The result was a pillar of classical style, 
appropriate to a Military Georgian building. In terms of structural adequacy, the founding of 
the pillars is almost unbelievable. They were placed directly on sole plates that were laid in 
8 inch deep trenches, with the plates ‘of Wallaba timber, 6 by 6 inches, and from 2 to 3 
inches apart, laid transversely, the spaces between them filled with broken stones, and 
grouted’. Demerara, located only a few degrees north of the equator, may not have been 
subject to the hurricanes that bedevilled most of the West Indies. The Coriolis effect that 
generates windstorms from the rotation of the earth would have had little effect at that 
latitude. 
Mr. Cuming does not favour us with one insight into design for miasmatic conditions; we 
must form our own hypotheses in these matters. One such case is the disparity in storey 
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height between the two levels. The first level is dimensioned at 12ft 6in (3750mm) while 
the upper level is noted at 15ft 2in (4550mm). We can surmise that the upper floor may 
have been intended for a higher population, possibly of subalterns, and required a larger 
volume of air to dilute the nightly exhalations of sleeping bodies. We also have the 
situation of an internal stair connecting the two levels. Mr. Cuming’s text notes the 
presence of ‘anterooms’ without nominating their location. Perhaps the two connected 
spaces were the anterooms, and as such the danger of a ‘community of ventilation’ was 
not as important. Another question is raised in the reference to flooring ‘one and a half inch 
pitch pine, ploughed and tongued’ and timber sheetings ‘three quarter ploughed and 
tongued. These items are obviously the forerunners of the contemporary ‘tongue and 
groove’ sheeting. The question arises as to whether the cladding was hand ploughed with 
a slip (loose) tongue with the intention of making it impervious to penetrating malaria. 
The Royal Engineer’s recommended mode of building providing for the free circulation of 
air under the floor was not restricted to military use. Writing in 1888 about his visit to the 
West Indies, English historian James Anthony Froude offers descriptions of a range of 
housing from the simplest ‘case house’ to Government House in Jamaica: 
Human dwelling places are seldom interesting in the tropics. A roof that will keep 
the rain out is all that is needed. The more free the passage is given to the air under 
the floor and through the side, the more healthy the habitation; and the houses, 
when we came among them, seemed merely enlarged packing cases loosely nailed 
together and raised on stones a foot or two from the ground. 
The swimming bath was immediately under my room. I ventured into it with some 
trepidation. The basement story in most West Indian houses is open to allow the air 
free passage under them. The space thus left vacant is used for lumber and 
rubbish, and, if scorpions or snakes are in the neighbourhood, is the place where 
one would look for them. 
All the large houses in Jamaica - and this was one of the largest of them - are like 
those in Barbadoes, with the type more completely developed, generally square, 
built of stone, standing on blocks, hollow underneath for circulation of air, and 
approached by a broad flight of steps. On the three sides that the sun touches, 
deep verandahs or balconies are thrown out on the first and second floors, closed in 
front by green blinds, which can be shut either completely or partially.100 
Froude understood the importance of the ‘free circulation of air’. Describing his visit to 
another residence he wrote: 
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The house was large, with fine airy rooms, a draught so constantly blowing through 
it that the candles had to be covered with bell glasses; but the draughts in these 
countries are the very breath of life.101 
 
Figure 32: Elevated House [open under] - Jamaica. Source: Author’s collection. 
Froude’s description could lead to the conclusion that such houses made up much of the 
housing stock of contemporary Jamaica. This is not so: ‘upstairs houses’, with enclosure to 
the understorey, are in evidence while houses that allow the passage of air under the floor 
are few and far between. On reflection this should not be a surprise. The West Indies is 
hostage to hurricane force storms and earthquakes. Since the introduction of the revised 
mode of elevation hurricanes have devastated parts of Jamaica in the following years, 
1832, 1844, 1874, 1879, 1880, 1903, 1912, 1915, 1916, 1917, 1944, 1951, 1963, and 
1988. Hurricane Gilbert in 1988 with winds of 120 mph swept the total south coast of the 
island with 80% of housing stock reported as destroyed.102 The apogee of the British West 
Indies was in the eighteenth century. Considerable numbers of houses from this era were 
in existence when the Royal Engineers were experimenting with their new designs. It is 
unlikely that people already supplied with housing would demolish their existing homes to 
replace them with the new ‘open under’ mode. There is an additional reason why a search 
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for Queensland style housing is difficult. It is likely that many ‘open under’ buildings were 
enclosed to the understorey. Geoffrey de Sola Pinto, founder of the Georgian Society of 
Jamaica, describing ‘Oakden’ at St. Andrew’s in Jamaica notes:  
The red brick undercroft was originally open, with arches on all sides, to create 
natural ventilation beneath the wooden floor of the living quarters above. When 
converted to offices, the ground had to be excavated to create adequate headroom 
and steps lead down to the lower floor inside.103 
After the abolition of slavery the islands became less valuable. The slave labour 
component of the wealth equation disappeared. Defence occupied a lower priority. 
Photographic evidence in the ‘Military Facilities’ chapter in Crain does not reveal any 
surviving buildings that are open to the understorey.104 St. James Barracks, dated 1827, at 
Port of Spain, Trinidad, appears to have been built on a low arched base as are a few of 
the buildings at Up-Park Camp in Kingston.105 Illustrations of barracks in other British 
colonies, such as Singapore and Hong Kong, do not reveal elevated buildings. It is likely 
that this form was restricted to the West Indies where a Board of Inspection in 1806 had 
vigorously campaigned for the welfare of the troops who were serving in a place where 
‘the climate was so destructive’. It would seem that by the late 1840s the Royal Engineers 
had given away the notion of building in the elevated mode. Apart from any slight decline 
in fever that may have resulted from the use of gauze there was no evidence that the 
elevated system was even mildly effective. The relocation of the Army to the mountains of 
Manchester Parish would suggest that the Royal Engineers admitted defeat.  
However the elevated mode, open under, was to continue at Up-Park Camp. The building 
stock of the present camp has numerous buildings whose form owes a debt to a previous 
era of experimentation to find a building that could protect against miasma and 
mosquitoes. These buildings could sit easily in a Queensland context. The rhetoric of their 
form is sufficient to identify them as close relatives of the Queensland house. 
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Figure 33: Buildings at Up-Park Camp - Jamaica. Source: Author’s collection. 
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While the British West Indies might have reached a high point in the eighteenth century, 
this was not true of Louisiana. Jefferson had made the Louisiana Purchase in 1803 buying 
from Napoleon an area three times as large as the original thirteen states. Thinly peopled 
by the early French and Spanish colonists this area was ripe for the expansion that the 
enterprising United States would create. New Orleans, commanding 20,000 miles of river 
navigation that reached as far as Illinois, was the port for the entire territory. Founded in 
1718 it was little more than a small township when the Americans took over. In twenty 
years the population reached 50,000 doubling again in the next ten years.  
All was not bliss for the prosperous and sophisticated city. There were epic health 
problems. The Illustrated London News reported on the fever epidemic for that year: 
The center of a vast area of swamp, New Orleans is visited each year by a 
merciless pestilence, the Yellow Fever. When the intense heats of the summer are 
over, the breeze which comes from the north sweeps over the poisonous marshes 
bearing death on its wings… 
…the belief is rapidly increasing among the medical men and sanitary authorities of 
the United States that Yellow fever is essentially a local disease, liable to spring up 
in any hot climate near the sea, where, besides a general heat and dryness of the 
atmosphere, and the prevalence of noxious effluvia of decayed animal or vegetable 
matter, there exists a certain change in the atomic condition of the air, which 
predisposes to epidemics. 
Between the 14th of May and the 13th of August, 3836 persons fell victims to the 
Yellow Fever. On the 21st of August the deaths were 270 in a single day; the 
deaths for the week were from Yellow Fever, 1350; and from other causes, 230. 
This is a larger proportion of deaths to the number of the living…than occurred 
during the Great Plague of London. The recklessness in the streets and cemeteries 
was hideous; some 200 bodies lying unburied at one time, festering in the hot sun; 
a guinea a day offered to grave diggers; Negroes and convicts set to work, who, in 
the polluted atmosphere could only sustain their courage with copious amounts of 
brandy.106 
The above part description was for the hellish year of 1853 in New Orleans. The citizens of 
the Crescent City (described by the Illustrated London News as ‘The City of Sin and 
Slavery’) were visited again in 1854, 1855 and 1858 by yellow fever in major epidemic 
form. After a brief period of respite yellow fever returned in 1867, 1878, 1897 and 1905 
with major epidemic virulence. The most severe was the 1853 epidemic which claimed 
8,400 lives from a total population of 157,000.107 
Chapter 3. Colonial dissemination 
 
137    
Louisiana, a sector of the West Indies cultural geographic zone, is significant for many 
reasons that include its elevated houses. The earliest models, fashioned on the houses of 
the West Indies, were in use before the Louisiana Purchase to serve French and Spanish 
settlers. Without one scrap of hard documentary evidence, other than the compelling 
rhetoric of the buildings and their ‘miasmatic’ environs, the writer suggests that the health 
milieu was the incentive for the adoption of an elevated mode for housing. 
 
Figure 34: Raised houses – Louisiana. Source: Author’s collection. 
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Most visiting Australians would be astonished at the extent of water in this delta zone. 
Major highways span wide-ranging swamplands. Surviving bayou settlements provide 
glimpses of how previous populations lived in this warm and watery landscape. There are 
no rocks or stones and no hills other than those of human creation. Arable land is a rich 
alluvium that nourishes whatever is planted in it. Human and mosquito habitats continually 
overlap. In rural landscapes the ubiquitous sugar cane and processing mills are 
reminiscent of Queensland. This is hardly a surprise; the Louisiana system of central mills 
provided the models for Queensland’s sugar industry. Equally reminiscent of Queensland 
are the elevated houses of the cane lands. Generally described as ‘raised’ houses, some 
are ‘lowset’ and open under while others have all living spaces located on the upper level 
with the lower level space enclosed for storage and ancillary uses. These are in the same 
mode of design as the ‘upstairs houses’ of the West Indies. 
There is no monopoly by raised houses in rural areas. Houses of historic origin also 
include those of conventional European derivation where day living spaces are located on 
the ground level and bedrooms on the upper floor. In New Orleans there is a diversity of 
housing types. As in the rural areas some are elevated and open under but most are of 
more conventional design. This is a reflection of situations we will find in other tropical 
localities such as Penang, Singapore and Hawaii where no particular housing mode 
monopolised public approval. Carrigan describes how the wealthy of New Orleans 
considered the fever as ‘the strangers’ disease’ claiming that it was only a problem for new 
comers.108 For the locals to embrace a new house form, on the basis of fever proofing, 
would be an admission of a poor health environment. A refusal to accept a modified 
vernacular housing mode thus helped to ensure that investment into New Orleans was not 
compromised by the health conditions.  
Louisiana was not the only place in the United States that was confronted with health 
problems that persisted into the early decades of the twentieth century. Descriptions of 
struggles with fevers are common in the literature of the tidewater zones of the Eastern 
Coast. Visiting South Carolina in 1862 an English cleric was intrigued by the houses: 
…the houses are never more than two stories high - most of them only one - all built 
of wood with brick chimneys; raised on brick or wooden piers two foot or more high. 
Every Negro hut is built in this way, keeping the floors very dry, and free from 
snakes.109 
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An English army officer curious about the military methods of the Civil War was in Texas in 
1863. He commented on the houses: 
The country near Houston is very pretty, and is studded with white wooden villas, 
which are raised off the ground on blocks like haystacks.110 
The Queensland House has never had a monopoly on its distinctive form. 
Section	  3. The	  East	  Indies	  	  
 
Figure 35: Map - East Indies. Source: Author’s collection. 
In January 1601, the ships of the Honourable East India Company sailed down the 
Thames on their first voyage to the Spice Islands. One year later, the Dutch East India 
Company, better funded and equipped than its English counterpart, commenced voyages 
to the same destination. Both were a century behind the Portuguese who had been 
established on the west coast of India and at Malacca by the first decades of the sixteenth 
century. Both the English and Dutch were in contempt of the papal decree that had 
awarded this part of the world to the Portuguese. The Dutch were to claim these eastern 
islands as their exclusive territory; they were not moved to share the spoils with the 
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English. After fruitless negotiations, which included actions as diverse as an agreement in 
1609 and the torture and beheading of ten English merchants at Amboina in 1623, the 
British turned their attention to India. In the next 250 years they would secure that sub-
continent by incremental conquest.  
In 1608 the first ships of the East India Company appeared off the coast of India at Surat. 
Their first efforts to trade were strongly resisted by the Portuguese who were already well 
established at that port, but by 1612, after two of the Company’s ships had defeated four 
Portuguese galleons, permission was given to establish a factory and undertake trading at 
Surat.111 In 1640 the East India Company obtained their first land in India, establishing Fort 
St. George, around which grew a settlement that was to become the city of Madras. In the 
years to follow other land acquisitions were to be made including the island of Bombay and 
eventually at Kalilata in Bengal, where the British established a fort, and where ‘the climate 
was dreadfully unhealthy, the place was surrounded by jungle and swamp; the Englishmen 
died off like flies’.112 In a history of the East India Company Gardner describes life in the 
early settlements:  
A career in India was not considered a highly prized ambition among European 
youth. The conditions were arduous in the extreme, the death rate from disease 
acceptable only to the most adventurous gamblers or to those who had little choice 
in the matter. It was common practice to send unsatisfactory young men, who 
showed no signs of bettering themselves at home, to India. It was thought that the 
greater the scoundrel, the more likelihood there was of his returning home with a 
fortune; on the other hand, if, after a few years, he joined the ever-growing 
cemeteries around the European stations, then the loss would not be so great.113 
It was from Bengal that the British found a model for rural housing for their own use. The 
‘banggola’, the simple house of the Bengali peasant, was to become in time the European 
‘bungalow’, ‘a product of cultures in contact, an indigenous mode of shelter adopted and 
adapted for Europeans living in India’.114 In its developed form it consisted of a large 
central space, used for lounge and dining, opening to a verandah at each end. Bedrooms 
and bathrooms flanked the other two sides. In remote areas flooring could be beaten earth 
glazed with slurry cow dung. Explorer Richard Burton, in the 1840s, described the early 
models as ‘a modification of the cow house’.115 From its very early form the development 
of the bungalow was to transform it into an acceptable home. Elizabeth Crawford Wilkin 
provides a description of a bungalow in the twentieth century:  
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Through the centre of the house ran a broad hall with the drawing room on one side 
and the long dining room on the other…The ceilings were astonishingly high, a 
deep beam with a punkah lashed across the middle… I was eager to see the 
bedrooms. There were two on either side, large and fairly low ceilinged. Each had 
its dressing room, bathroom and verandah. I was delighted with them and forgot the 
grassless compound, the floorless godowns and the stoveless kitchen.116 
Within the ‘compound’ of each bungalow were a number of small buildings that provided a 
detached kitchen and servant quarters. Servants included a ‘majordomo’ who had the run 
of the house, cleaners who had access to the interior of the bungalow, cooks who were 
restricted to the detached kitchen, a syce (groom), gardeners, and in the lowest rank those 
who serviced the bathrooms by filling the water cisterns via a pipe through the wall, and 
emptied the commodes in the bathrooms via their external doors. Food from the kitchen 
was carried from the detached kitchen to a butler’s pantry adjacent to the rear verandah, 
and served from there.  
In 1685, the British established a fort in Sumatra where a very different type of house was 
the local vernacular. Unlike the ‘banggolo’ that was constructed on the ground, these 
houses were raised well above the ground surface. This type of housing was to be found 
over a large area of South East Asia and out into the Pacific Islands. Anthropologist 
Roxana Waterson identifies such housing as being found in those places where the 
Austronesian languages ‘form part of the world’s largest language family, which stretches 
more than half-way round the world’s circumference…’117 Archaeological studies show that 
this building form was of very ancient origin.118 Contemporary Malaysian scholars of this 
elevated housing mode offer the following rationale:  
The dwelling resembled a stage since the floor was raised high above the ground. 
The elevated floor, supported on stilts, had an important function. Occupants were 
protected from natural disasters like floods, as well as from wild animals. The 
vacant area below the house allowed for the circulation of air in and around the 
dwelling. Fresh air was especially important to the occupants living in these 
enclosed areas.119 
These notions are generally supported by Lim who makes the observation that the 
elevation of the floor ensured an enhanced movement of air:  
Air flowing across any surface is subject to frictional effects. Wind speeds are 
higher with increasing height and are lower near the ground where there are many 
obstructions. Uneven ground covers like bushes and thick undergrowth decrease 
wind speeds rapidly, thus causing steep wind gradients.120 
Chapter 3. Colonial dissemination 
 
142    
Dawson & Gillow offer the following comment concerning the stilted houses of the 
Indonesian region:  
Stilts are often quite tall and either be set directly into the ground…or more 
commonly, rest upon flat foundation stones. This has many advantages for life in a 
monsoon climate, raising the house to a height at which the cooling breezes can 
penetrate and away from the rain muds, and providing excellent underfoot 
ventilation in the hot weather. Tall piles lift the inhabitants free from most of the 
malaria-carrying mosquitoes and in the more troubled times of the past would have 
added to the security of the house.121  
 
Figure 36: The Malay House and climate control. Source: Lim Jee Huan. 1987. 
Europeans who wrote on these raised houses in the nineteenth century had a different set 
of comments. In some cases they were not impressed with the presence of animals and 
household waste under the floor, but some advantages were apparent. Isabella Lucy Bird 
included an etching of ‘Smoking the Mosquitoes’ in her travel narrative of Malaya.122 A fire 
under the buildings at dusk smoked out the mosquitoes. This was for places away from the 
sea; at the coast the buildings could be built out over the water where tidal movements 
prevented the establishment of mosquito habitats.  
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John D. Gimlette, a medico who spent many years in Malaya prior to 1915, observed that 
the people of Malaya understood the nexus between malaria and mosquitoes.123 He notes 
one of the Malay legends concerned seven demons that turned themselves into 
mosquitoes to attack the seven guardians of a mountain. William Marsden, whose ‘History 
of Sumatra’ was first published in 1811, noted that there was an equivalent of Peruvian 
Bark (quinine) in common use in Sumatra.124 This consisted of the bitter and pungent 
leaves of the Lagundi (vitex trifolia, L.) that were also used as an antiseptic and to prevent 
the destruction of rice in granaries. Concerning the botanical knowledge of the people of 
Sumatra, Marsden notes:  
The natives themselves have a degree of botanical knowledge that surprises 
Europeans. They are in general, and at a very early age, acquainted not only with 
the names, but the properties of every shrub and herb amongst that exuberant 
variety with which the island is clothed. They distinguish the sexes of many plants 
and trees, and divide several of the genera into as many species as our 
professors.125  
In the understanding of malaria the Malay people were at least two millennia in advance of 
their European colonisers. The Europeans would have had little use for much of the local 
knowledge. Their miasma theories were hallowed by time and the reality of its predictions. 
Besides, it would have been considered ludicrous to suggest that the feeble mosquito 
could kill a person.  
Concerning the height that the houses were elevated, there appears to have been no set 
requirement, and each of the reports on this matter allow some flexibility in the estimates. 
We can find the following opinions:  
 ‘Six or eight feet in height’. (1800mm-2400mm)126 
 ‘Generally about five feet’. (1500mm)127 
 ‘About four or five feet’. (1200mm-1500mm)128  
In 1685 the British established Fort Marlborough in Sumatra at Bencoolen (or Benkulen). 
The intention was to start pepper plantations to break the monopoly of the Dutch. The 
arrival of the British was as usual accompanied by health problems. John Bastin offers the 
following grim description of life in Sumatra:  
For the British soldiers and officials life in Benkulen during the late seventeenth and 
early eighteenth centuries was generally brutish and short. The Bombay proverb 
that two monsoons were the life of a man applied with even fewer exceptions in 
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west Sumatra. ‘All our Servants are Sick & Dead’, Benjamin Bloome and Joshua 
Charlton lamented in October 1685, ‘& at this minute (there is) not a Cooke to get 
victualls ready for those that Sett at the Comp. table and Such have been our 
straites yt. wee many times have fasted. Ye sick lyes Neglected, some cry for 
remedies but none (are) to bee had:…& if one is sick ye other will not watch, for hee 
Sayes that better one (than) two dies, soe people dies & noe notice (is) taken 
thereof.129  
It is believable that European colonists would be prepared to adopt a new mode of 
housing if it could improve their prospects of survival.  
Marsden’s History of Sumatra, contained a number of engravings including a ‘Plantation 
House’. The engraving was by Joseph C. Stadler from an original 1792 drawing by W. 
Bell, some 20 years before Marsden’s book was published.130 Marsden’s text includes a 
description of houses built by the Sumatrans ‘near to their plantations called 
talangs…(raised) to a height of ten or twelve feet from the ground’.131 He notes that access 
to some houses was by ‘a piece of timber, or stout bamboo, cut in notches, which latter an 
European cannot avail himself of, especially as the precaution is seldom taken of binding 
them fast’.132 The engraved ‘Plantation House’ (Figure 37) shows both the above 
characteristics. It is well above the ground and uses a notched piece of timber, as well as 
a handrail.  
However, other features of the house suggest that it might have been an adaptation of the 
talang. There is a hoist mounted beside the stair and the framing and sheeting of the 
house appears to be of sawn timber with evenly spaced studs located externally. Marsden 
documents the use of flattened bamboo ‘nailed to upright timbers or bamboos’ but notes 
that in country areas it was more common to use interwoven bamboo or bark sheeting.133  
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Figure 37: Plantation house - Sumatra. Source: Bastin & Rohatgi 1979, 64. 
The verandah is open, instead of the usual enclosed space with shuttered openings of the 
Malay House, and the balustrade is in the form of crossed diagonals, a recurring element 
of European colonial dwellings. The use of gable ‘horns’ where the barges cross suggest 
the continuity of an original motif. The costume of the people in the engraving does not 
appear to be European, but this does not prove that Europeans did not inhabit the house; 
they were known to adopt local dress for their everyday use. This ‘Plantation House’ may 
have been the home of a European planter, and as such a seminal example of an 
elevated house for European use. In subsequent text we will find a description of a 
European tea plantation house in Assam similar to the building described above.134  
The East India Company tea trade with China required long voyages. An intermediate port 
was needed as a port for fresh provisions, and where ships could be repaired. Crossing 
the Bay of Bengal to Madras was not an easy trip for a sailing ship. Change in direction of 
the monsoons during the year could make the trip a very drawn out affair. In April 1784, 
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Captain James Scott, who had been trading in this area since 1772, wrote to the Governor 
General of India to draw his attention to the Island of Penang:  
Its general advantages are, its central situation, easy and safe access…in all 
seasons, its harbour covered from all winds and capable of defence, its contiguity to 
a fertile and plentiful country, and itself being in an equable climate, healthy and 
fertile.135 
There was a further advantage. The lofty Penang Hill, 2460 feet high (750m), was an 
obvious convalescence resort. Captain Francis Light, a student of the Malay language and 
customs, together with Captain James Scott were authorised to investigate the island. 
After their favourable report and negotiations with the local sultan, the East India Company 
established Fort Cornwallis on Penang in 1786, dedicating the new possession as Prince 
of Wales Island. In the following year, Captain Light contracted malaria that eventually 
claimed his life in 1794.136  
In 1795, taking advantage of the annexation of the Netherlands by France, the British 
seized Malacca from the Dutch who had taken it from the Portuguese in 1641. In 1796, 
Admiral Rainier led an expedition from Madras to the Molucca Islands via Penang and 
Malacca. A journal of the voyage was kept by Captain Lennon. In the journal Lennon 
noted some of the houses that he saw in Pulo Penang:  
We this day had a large party at Mr. Scott’s. This gentleman has lived here since 
the first establishment of the Island. He had formerly been a Captain in the country 
trade, but being unfortunate, was obliged to live chiefly amongst the Malays, on the 
Island Junkceylon. He has since made a handsome fortune, and very honourably 
discharged all his former debts. His house is built of wood in the Malay fashion 
upon posts raised about 5 feet from the ground. Several of the houses here are built 
in the same way, which, however well adapted to the situation Malays in general 
are fond of, over swamps, or water, and always near it, does not appear to be the 
most secure or convenient for Europeans.137  
Later in the voyage the expedition called at the newly captured Malacca. Lennon recorded 
surprise at the good health of the community:  
Notwithstanding that (the) town is surrounded on the land side with impenetrable 
jungles and swamps, from the small population of sick in the Hospital, it may be 
reckoned healthy for Europeans, though, since our possession of it, the rains have 
been very constant. This is probably owing to the effect of putrid vegetation being 
washed away as soon as formed… The gardens immediately next to the town are 
so choaked (sic) up with coconut trees that even from Bocca China you can hardly 
see a house; they grow indeed so thick as very much to obstruct the free circulation 
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of the air, and almost entirely to keep off the land wind, which at this season is the 
prevailing one, and very cool and pleasant.138  
From the above passages we have evidence that by 1796 some Europeans in Penang 
were living ‘about 5 feet from the ground’. But we do not know why. We also know that 
Lennon, the journal keeper, understood the miasmatic theories. The references to ‘the 
putrid vegetation being washed away’, and therefore not being able to emanate the 
malaria, and trees ‘so thick as very much to obstruct the free circulation of air’, makes it 
clear that he was familiar with the theories. Perhaps Captain Lennon had seen his first 
elevated houses in European use and had been too polite to enquire of Scott why he was 
living ‘in the Malay fashion’. As it did ‘not appear to be the most secure or convenient for 
Europeans’, it would hardly be polite to raise such a subject. Perhaps Mr. Scott had 
undertaken the considerable transgression of ‘going native’.  
In 1811, amateur artist James Wathen, spent some time in Penang where he recorded 
some of the houses. Wathen’s selection included a variety of house forms; his paintings 
include:  
• ‘Mr. Amee’s House and Mill’ (Figure 38) which shows a house elevated on piles.139 
Mr. Ah Mee was a Chinese baker well known to Penang visitors for his hospitality. 
He is representative of the Straits Chinese, some of whom were soon to emerge as 
an influential and wealthy group in the community. 
• ‘Dr. Mackinnon’s Residence’, (Figure 39) a house that had the living 
accommodation raised over an enclosed lower floor warehouse.140 Dr. Mackinnon 
was an officer of the Indian Medical Service who was apparently more interested in 
trading than medical practice, hence the warehouse. 
• ‘The Residence of Mr. & Mrs. Hall’, (Figure 40) a house that appears to be elevated 
on arches and void to the lower level.  
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Figure 38: Mr. Amee’s House and Mill – Penang. Source: Bastin & Rohatgi 1979, 14.  
 
Figure 39: Dr. Mackinnon’s Residence – Penang. Source: Bastin & Rohatgi 1979, 64. 
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Figure 40: The Residence of Mr. & Mrs. Hall - Penang. Source: Lim Chong Keat 1986, 43. 
The above represent a diversity of house forms in terms of the disposition of the spaces, 
all apparently claiming to respond to the climate and the need for healthy living. Perhaps it 
was this range of forms that led Nahuijs, a Dutch colonel convalescing in Penang in 1824, 
to remark that he ‘found that Europeans always pointed out the health risks of other 
people’s homes, while defending their own as the healthiest in Penang’. There was cause 
for debate. Twenty of the thirty-four civil servants appointed between 1805 and 1825 had 
died, mostly from fever, dysentery, hepatitis and drowning.141 The ‘healthy’ island that had 
attracted the East India Company was rapidly losing that reputation. By 1829 one third of 
all deaths in Penang were attributed to malaria locally known as ‘Pinang Fever’.142 Limited 
evidence concerning the use of elevated houses suggests that they were much in 
evidence by 1833. A casual visitor to Penang, Princep wrote about the local housing:  
The country houses seldom exceed two stories in height, very frequently not more 
than one. They are a kind of small raised bungalow with verandahs shut in by 
venetian blinds.143   
Writing about the damp atmosphere at dawn and dusk Princep offered the following:  
At these periods of the day, there is almost invariably a great exhalation, which, 
although the houses are generally raised from the ground, so completely penetrates 
them, that every article within is thoroughly wet.144  
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The same Princep on reaching Batavia was surprised to find a raised house in Java. He 
noted ‘We came to our friends house a very pretty raised bungalow, quite in the Anglo 
Indian style’.145 The Dutch were apparently not given to experiments with buildings; it 
appears that they preferred to recreate ‘Little Hollands’ in their colonies. 
Batavia, on the island of Java, was the centre of administration for the Dutch possessions 
of South East Asia. Pieterzoon Coen had established it in 1619, by demolishing the old city 
of Jayakarta to build a new city within its ancient walls.146 The environs of the renamed city 
were low and swampy but this was of little concern to the Dutch. They knew about low 
country and how it could be turned to advantage by reclamation and the construction of a 
system of intersecting canals. The main town canal was extended out into the sea roads 
with flanking breakwaters. At an early date Batavia had an evil reputation as a place of 
fever and dysentery. Jacob Bontius, a Dutch physician, was an early resident of Batavia. 
His De Medicinia Indorum, published in 1642 eleven years after his death, is generally 
regarded as the first medical text to define tropical medicine as a separate medical 
specialty.147  
Captain James Cook had taken his crippled Endeavour to Batavia in 1770. Before Cook’s 
ship had made landfall, Joseph Banks commented that the harbour officials who met the 
Endeavour ‘were almost as spectres’.148 Cook had a deserved reputation for the good 
health of his crews. Batavia was to destroy that esteem, where he lost 29 men. Another 5 
died in Capetown on the way home.149  
During the Napoleonic wars, when France annexed the European Netherlands, Java was 
taken as a prize by the French. One of the early actions of the occupying French army was 
to demolish the walls of the city in order to allow a better flow of air into the sick town. 
Originally the Batavians were required to live within the city walls. When the walls were 
demolished the residents developed a new lifestyle by leaving the town each night for the 
healthier district of Weltervreeden. A visitor in 1852 noted this nightly evacuation to escape 
the poisonous night air:  
…only the native portion of the community that can remain in the town with 
immunity remain after nightfall. The European population reside entirely in the 
country, at a distance of from three or four miles from the town, and the merchants 
and other who have business to transact, go up to their offices daily at an early 
hour, and by three o’clock in the afternoon all business is ceased, and every office 
in Batavia is closed.150  
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This system of two locations, one to generate wealth and another to conserve health, 
apparently did not harm the prosperity of Batavia. Major William Thorn noted:  
The City of Batavia might well obtain the appellation of being the Queen of the East, 
on account of the wealth of its inhabitants, the grandeur of its buildings, and the 
vast extent of its commerce. This was indeed the heart of the Dutch empire in India, 
as the island of Java itself constituted the principal source of all its opulence and 
strength.151  
Even with the nightly evacuation of the town, the community still had a mortality rate that 
was in excess of what might have been considered reasonable. Thorn noted that the 
burghers of Batavia were hardened to the problems in the fever season:  
But in no country is the intelligence of the decease of a near friend or relation 
received with less surprise or concern; which indeed is naturally accounted for by 
the rapid succession of scenes of mortality at that sickly period, when every day 
presents to view a long line of funeral processions.152  
Despite the abysmal reputation of Batavia, most of Java was healthy, and the British had 
long coveted it for its abundant natural resources. Two officers of the East India Company 
plotted its acquisition while the French were in occupation.  
In 1805 a young Thomas Stamford Raffles arrived in Penang as assistant to the 
Governor’s chief secretary. He was diligent concerning company affairs and the study of 
oriental languages and customs. ‘He even dressed like a local and ate their food’.153 
Raffles was promoted to chief secretary within two years. In this new position he was soon 
the confidant of Lord Minto, Governor General in Calcutta, with whom he discussed the 
prospect of the capture of Java. Raffles was sent to Malacca as Lord Minto’s personal 
agent with instructions to contact the Javanese princes to see if they would support a 
British invasion. In the belief of their support the invasion took place in 1811. The French 
attempted to stall the invading force in Batavia, ‘well aware that the unhealthiness of the 
town and the noxious climate of the sea-shore would in a short time destroy our troops and 
compel the crippled remains of an exhausted army to return without effecting their 
purpose’. The success of the invasion was such that the invaders were able to quickly 
clear Batavia and gain ‘the immediate possession of the very salubrious cantonment of 
Weltervreeden, which was most essential to the preservation of the health and lives of our 
soldiers’.154 Lord Minto appointed a thirty-year-old Raffles as Lieutenant Governor of Java, 
where he spent four and a half years.  
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It was in these years that Raffles gathered material for his 1817 History of Java, which 
included an analysis of the health problems of Batavia:  
The climate of this city has ever been considered as one of the most baneful in the 
world. It has ever been designated the storehouse of disease; with how much 
justice, is too woefully demonstrated by the writings of those visitors who have 
survived its perils and the records of the Dutch East India Company itself.155  
From captured records Raffles attempted an assessment of the mortality of Batavia noting 
that while the official records for 1714-1776 showed that 87,000 soldiers and sailors had 
perished, that in the total population 1,119,375 deaths had occurred in the period 1730 to 
1752. He followed with an indictment of those who had allowed this appalling situation to 
continue:  
From the moment the walls of the city were demolished, the draw-bridges let down, 
and free egress and ingress to and from the country was permitted, the population 
began to migrate to a more healthy spot, and they had not to go above one or two 
miles beyond the precincts before they found themselves in a different climate. But 
this indulgence, as it gave the inhabitants a purer air, so it gave them a clearer 
insight into the resources of the country, and notions of a freer commerce, which, of 
all things, it was the object of the local government and its officers to limit or 
suppress.156  
Raffles stated that the ‘purer air’ was healthier for both body and mind. This was not a new 
thought. Alberti had written in 1452 that ‘they who draw a pure air have better 
understandings than those who draw a heavy moist one: which is supposed to be the 
reason that the Athenians had much sharper wits than the Thebans’. Raffles was well 
informed.  
In an Appendix to his history Raffles continued his discussion on health, pointing out that 
the town was surrounded by swamps and at low tide the sea shore was ‘chiefly mud’. 
Swamps and rank vegetation abounded:  
The mouths of the rivers are generally covered with underwood and a species of 
tree peculiar to swamps. The vegetation of these low grounds, it is added, cannot 
but retain impurities of the most noxious kind. The space which is formed at the 
mouths of the rivers Tang’ran and Ang’ki is an entire swamp, covered with shrubs 
which emit exhalations of an impure nature: these are interspersed with the burying 
grounds of the natives and the effluvia of these places is felt at some distance… 
The lime kilns in the neighbourhood, the close plantation of trees that prevent a free 
circulation of air, the stagnation of the rivers from the bars of mud or sand which 
obstruct their outcourse into the sea, the kind of water that which the inhabitants are 
compelled to drink, the narrowness of their houses, and the dirt and filth 
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accumulated in the numerous canals that intersect the town, have all their due 
share of pernicious efficiency assigned them in this report.157  
Concerning the buildings of the town Raffles was equally scathing:  
The buildings, it is said, are admirably adapted to keep out the fresh air and to 
retain that which is putrid and noxious. To remedy the evils felt, a new construction 
of houses is recommended, and a frequent pruning or entire extirpation of the trees.  
What sort of ‘new construction of houses’ would fit the requirements of Batavia? Raffles 
quoted from a report prepared by Mr. Robertson, ‘the late Superintending Surgeon’:  
Marsh effluvia become at a certain distance from their source innoxious. Dr. Hunter 
observes, ‘a few feet in height gives a comparative security in the same buildings’. 
This will be accounted for by the supposition, that as the miasma exhaled during the 
day descend in the evenings, they become more and more concentrated, till 
meeting the exhalations of the still reeking marshes, a dense stratum of highly 
impregnated atmosphere is found contiguous to the surface of the earth: hence the 
salubrity of sleeping in upper apartments.158  
The Dr. Hunter being quoted by Mr. Robertson was clearly the same Dr. Hunter who had 
written Observation on the Diseases of the Army in Jamaica published in 1788. He had 
served with distinction in Spanish Town, Jamaica, and had been promoted to Physician to 
the Army on his return from that posting. Dr. Hunter had stated ‘How much it contributes to 
health, being raised even a little above the exhalations’ and in another passage that 
‘houses on the ground are more unhealthy than those that are elevated’. For this last 
passage his text had footnoted the support of a previous resident of Batavia, one Jacob 
Bontius, who had advised ‘that lodging in the upper floors of the house is more wholesome 
than below’. How high was the ‘dense stratum of highly impregnated atmosphere’? It was 
apparently ‘some feet’ from the ground. Mr. Robertson gives a chilling description of a 
Dutch House in Batavia:  
…The state of the houses may be considered, and the mode of living of the Dutch. 
Houses that are untenanted are seldom opened, and thus collect much filth and foul 
damp pernicious vapours. Those that are inhabited are generally shut up in the 
daytime, most of them being glazed, thus preventing a free circulation of air; and in 
the lower story of most of the houses, the walls are covered some feet from the 
ground with a greenish coat, and on entering the apartments a stranger 
experiences a kind of chilly feeling and a raw damp kind of smell. Although it cannot 
be enumerated among the causes, yet I cannot help thinking, the Dutch mode of 
medical practice, is as far as it is inefficient to counteract the diseases of this 
climate, and must tend to increase the number of fatal terminations.  
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A lower storey at ground level was identified as a major problem. The ‘dense stratum’ 
could enter at this level, and without the cleansing action of the free circulation of air the 
‘pernicious vapours’ could linger in wait for an unsuspecting resident. If the advice that ‘a 
few feet in height gives a comparative security in the same buildings’ was heeded, then all 
that was required was to build above the ‘few feet’ layer.  
One answer to living in the hot wet tropics would have been very evident. The Malay 
houses, raised from 1200mm to 1800mm provided a very visible model of dwellings that 
would fit the European medical understanding of miasmatic diseases. The adoption of the 
raised mode of the Malay houses would hardly seem to be a radical step for people like 
Raffles who studied the language and customs, ‘dressed like a local and ate their food’. If 
the houses were raised the ‘few feet’, the miasma could be avoided, and the living areas 
could be located in the cleansing free circulation of pure air. Any miasma under the 
building, which might filter up through the floor, would also be dispersed by the flow of air. 
Raffles didn’t say that precisely; we need other evidence of that intention.  
 
Figure 41: Raffles’ House - Pematang Balam. Source: Bastin & Archer 1978. 
Raffles’ History was published in 1817. We have previously noted that by 1796 Captain 
Scott and other Penang residents were living ‘in the Malay fashion’, and James Wathen 
had provided a sketch of an elevated house in 1812. Were those houses built to avoid the 
miasma? In the absence of any hard evidence, we cannot be certain. But we can be 
reasonably sure that those Europeans who built elevated houses after 1817 were aware of 
what Raffles had written. He was too influential to ignore. There were not many people to 
Chapter 3. Colonial dissemination 
 
155    
be convinced that this was a wise strategy. In 1817 the population of Penang was 30,000, 
of whom only 100 were Europeans.159 There would have been even fewer Europeans in 
Malacca. The vast bulk of the population, the Malays, needed no convincing; it was a part 
of the long history of their housing.  
Raffles’ success was also his downfall. When Minto left India he was without a patron. 
Whispers of maladministration eventually caught up with the young man who had been 
promoted so quickly. His next posting, 1818-1824, was as lieutenant governor of the 
dismal outpost at Bencoolen in Sumatra. During those years he built a country house 
twelve miles inland from the coast at Pematang Balam (Figure 41) Lady Raffles in her 
‘Memoir’ noted that Sir Stamford had tried to ‘persuade people to live out of the 
settlement’. This was likely the lesson of Batavia and Weltervreeden. A sketch of this 
house reveals it was elevated on piers.160 While stationed at Bencoolen Raffles buried 
three of his children. His first wife had died in Java. During his banishment in Bencoolen, 
Raffles was still engaged in the expansion strategy of the Honourable East India 
Company. His great triumph was to identify that the island of Singapore was the ultimate 
site for a trading post. Thomas Stamford Raffles, Lt. Governor of Bencoolen stepped 
ashore on the banks of the Singapore River in 1819. He undertook successful negotiations 
with the local representative of the Sultan of Johore to establish an entrepot port on the tip 
of the Malayan peninsula. The new settlement was a commercial miracle. It was instantly 
prosperous, and in its founding years one of the healthiest places in that part of the world. 
Located in a perfect position to service trade between China and India, it was also 
superbly placed to service the total region. Raffles gave the necessary instructions for the 
layout of the new town before returning to Bencoolen. The town was to be zoned with a 
business area and separate living areas for those races that would comprise its future 
population. The European settlers were to be located along the beachfront with the 
Government Residence located on the prime hill position overlooking the harbour.  
In 1823 a visitor to Singapore described the beachside houses of the Europeans, noting 
that the majority were elevated:  
The houses of the settlers or traders are close to the shore and are well built. Most 
of them are raised high above the ground and roofed with stone tiles, which are 
partly brought from Malacca and partly from China.161  
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The salubrious qualities of the infant Singapore were extolled by a range of writers. In spite 
of adjacent jungle, mangroves and swamps, the citizens were in the pink of health. 
Princep, visiting the town noted:  
The inhabitants are all robust, possessing European complexions such as I never 
before witnessed in a hot climate, and here we are only one degree from the 
line…the air of the sea gains a victory every day over heat swamp and jungul (sic). 
Singapore has become quite the fashionable resort of Calcutta invalids.162  
John Crawfurd, second Government Resident (1822-1823), had a perfectly reasonable 
explanation for the good health enjoyed by Singapore:  
The site of the town is remarkable for its salubrity, and the fevers and dysenteries of 
ordinary tropical countries are of very rare occurrence. I have no recollection, 
indeed, of any European having fallen a victim to the climate in the long period of 
nine years, since the formation of the settlement. This may appear at first view the 
more remarkable, since a considerable portion of the site of the town, and much of 
the neighbourhood, is a low and even noisome marsh. The healthiness of the 
situation is, I conceive, chiefly ascribable to the free ventilation which prevails, and 
which precludes the formation of those poisonous miasmata, which are the true 
source of most endemical diseases in warm countries.163  
But there was still need for precautions against the night air:  
…the low grounds …are thickly covered with an unwholesome vegetation, 
producing at night such noxious vapours, that the inhabitants are obliged to close 
their doors and windows as securely as if they were in danger from wild 
beasts…but who can calculate upon the effect of malaria? Here in the very focus of 
its production, is an extraordinary fact, that not a death from local sickness has 
taken place among the residents for years. In the daytime all the rooms are opened 
as much as possible to the sea breezes. 164  
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Figure 42: Coleman house - Singapore. Source: National Archives Singapore. 
From the above statements, there is little doubt that the early European houses of 
Singapore were shaped by the miasmatic theories. There was to be a minor change in 
direction when the Irish trained architect George Coleman arrived in Singapore to seek his 
fortune. He was trained in the Classical Georgian style for which Dublin is still famous. His 
home in Singapore, built in 1829, was an amalgam of classicism and tropical realities 
(Figure 42).  
Norman Edwards comments that Coleman would have been familiar with:  
…the classical pattern books such as Colen Campbell’s ‘Vitruvius Brittanicus’, 
which had provided the impetus for the introduction of Palladianism into England in 
the early 1700s, and the subsequent translation of Palladio’s ‘I Quattro dell’ 
Architettura’. (The Four Books of Architecture). Such books were bound to be part 
of George Coleman’s collection.165  
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Figure 43: Coleman House – Floor Plans. Ground floor left, First floor right. Source: Hancock 1986. 
Norman Edwards (Figure 43) describes the disposition of rooms in Coleman’s house:  
Table 5: Room descriptions 
1. Port Cochere 8. Stair Hall 15. Upper Verandah 
2. Entrance Hall 9. Syce 16. Dining Room 
3. Office 10. Study 17. Bedrooms 
4. Cloak Room 11. Harness 18. Bathrooms 
5. Inner Hall 12. Cloak Room 19. Upper Lounge  
6. Side Entry Hall 13. Servery Hall 20. Cloak Room 
7. Store Room 14. Wine Store   
Internally the ground floor included an entrance porch linking the long verandah-like 
portico to an inner hall surrounded on all sides by subsidiary rooms, including an 
office, study, cloakrooms, harness and coachman’s room, wine and other stores 
and a service verandah.  
In orthodox Palladian manner, twin staircases, symmetrically juxtaposed, led from 
the entrance porch to an entrance hall on the first floor above. From here access 
was gained to a large lounge room and thence to a central dining room. These two 
rooms were flanked on both sides by bedrooms and bathrooms, with deep 
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verandahs at the front over the entrance porch as well as at the back, very much in 
the manner of Indian colonial houses of the time. Throughout high ceilings 
accommodated punkah fans.166  
The upper level used the Indian bungalow planning mode of central lounge and dining 
spaces flanked with bedrooms and bathrooms. There is another evident theme. All living 
spaces are on the upper level, with the lower level used for ‘subsidiary rooms’. We recall 
that Palladio, whose book ‘was bound to be a part of Coleman’s collection’, had stated that 
this type of planning ensured that ‘the said upper apartments are wholesomer to live in, the 
floor being at a distance from the damps of the ground’. Such houses were not new in the 
tropical world. They were in evidence in the West Indies and the American South before 
Coleman used this mode in Singapore. One finds it hard to believe that an architect with 
Coleman’s training would have been at ease with a raised Anglo Indian bungalow. Houses 
perched up on stilts would not have been his genre.  
Each year Singapore became more prosperous. By 1837, there were 30,000 residents, 
which included 105 male and 36 female Europeans.167 In the 1840s the affluent of 
Singapore were proposing the establishment of plantations to grow sugar cane, nutmeg, 
pepper, and other spices that were sure of sale with profit.  
Clearing of the jungle for plantations proceeded with unexpected results. The cleared land 
was highly malarious. This was the reverse of that anticipated by the miasmatic theories. 
Those theories held that jungle with its dense growth was a place where the free 
circulation of air was impeded, and where the shaded ground ensured the presence of 
swamps that emitted the noxious effluvia of rotting vegetation. Clearing the trees should 
open the area to cleansing breezes and rid the land of swamps What they did not know, 
until the malariologist Malcolm Watson started his work in Malaya in the twentieth century, 
was that the clearing of the jungle was providing a habitat of mosquitoes such as the 
Anopheles maculatus, which chose sunlight spaces and clear running streams as places 
to breed, and were seldom if ever found in virgin jungle. Kinloch noted:  
It is a somewhat singular feature in the climate of Singapore, that those spots are 
the healthiest where the jungle is thickest; and those spots least so, from which the 
jungle has been entirely removed. A great deal of land has been cleared within the 
last few years, and numberless new plantations are springing up year after year. 
The removal of the jungle, however, is said already to have affected the health of 
the settlement, and is assigned as the principal cause of the comparative 
unhealthiness of the island in the late years, as compared with the complete 
immunity from disease that it enjoyed upon it first becoming a British possession.168  
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Concerning the houses on the beach that had once been considered so ideal, Kinloch 
gave an update on their qualities:  
…the houses on the beach are not considered the healthiest, and the residents at 
night time make a practice of closing their venetians in order to exclude the sea 
breeze, which they consider very injurious to health, particularly during the 
prevalence of the southwest monsoon.169  
The concern with the southwest monsoon was that it blew from Java and Sumatra, both of 
which were suspect in terms of their emanated air. The salubrious days of Singapore were 
over.  
The venture into plantations was a failure; the plants perished rather than the people, but 
the land clearing was not in vain. It provided space for residential development for the 
ever-increasing population. There is scant evidence of the plantation houses that serviced 
the short lived estates, but the few available photos reveal that the house ‘on piles or 
arches’ had made a reappearance; if it had ever disappeared. Apparently many of these 
homes were located on the numerous small hillocks that were a distinctive feature of the 
terrain. Such siting represented a fever precaution in terms of an unimpeded flow of air, as 
well as delivering the bonus of a cooler night. Davidson describes the early plantation 
homes:  
On many of these miniature (for they are but miniature) hills stand pretty 
bungalows, surrounded by nutmeg and fruit trees. They are delightful residences, 
and have the advantage of cool nights when the tired planter or merchant can enjoy 
a sound sleep after the fatigues of the day.170  
Was the reappearance of elevated houses in the 1840s for the same reasons as 
suggested for the original adoption, namely to clear the dense stratum of miasma? Or had 
a new set of priorities emerged?  
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Figure 44: Brooke’s house - Sarawak. Source: Low, 1988. 
In that decade, on the island of Borneo, James Brooke had established himself as the 
White Rajah of a community on the Sarawak River. Captain Rodney Mundy described 
Brooke’s Sarawak home (Figure 44):  
The new house built by Mr. Brooke, on the left bank of the river, is of wood, and 
erected according to the custom of the country, on piles, at ten feet from the 
ground. The shape is rectangular, with the long frontage facing the stream, and a 
large verandah embracing the four sides. The saloon or hall of reception is forty feet 
long, and adjoining this is the library, well stocked with literature, and with the latest 
publications on geographical and scientific subjects. Two bed-rooms complete the 
arrangements of the interior of the mansion, which is one story only, and 
surmounted by a lofty and sloping roof, formed from the leaves of the nipa palm. 
The kitchen, offices, and bathrooms, are detached buildings at a few yards 
distant.171  
Writing from Labuan in 1848, Brooke advised Jack Templer of the realities of life in 
Borneo:  
The great trial, however, is the decided unhealthiness of the place in Labuan, we 
are located on. Fever has struck us all, the great number are miserable weak 
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shadows, and the worst of it is, that no sooner does one recover, than another is 
attacked,…  
You must bear in mind that we are located on a plain, where there is a considerable 
lodgment of fresh water, and from the miasma generated from this fresh-water 
swamp, the fever probably arises…  
The barracks now building are about two miles from our flagstaff, and the 
carpenters, thirty in number, at first resided on the plain, and suffered from the 
prevailing fevers. 
I moved these men on the high ground close to their work, and they directly 
recovered and have since continued well and cheerful.172  
Writing to his uncle in 1849, Brooke advised that his health was poorly and ‘I have 
resolved (as far as I can) to retire for three months, to the quiet and the cool climate of the 
Hill at Penang’.173 Clearly the Rajah had a detailed understanding of miasma and its 
consequences and there is little doubt that in the small European communities of 
Singapore, Malacca and Penang, those who built ‘on piles’ were also defending their 
health.  
We return to Singapore where the area originally cleared for plantations was being used 
for residential development. The editor of The Straits Times, John Cameron, provides a 
detailed description of an elevated bungalow in Singapore. These were very different 
buildings to Coleman’s House. The living areas were elevated with the understorey left 
vacant.  
Bungalows, a term often applied to any style of dwelling-house in the East, are, 
properly speaking only of one story, elevated some five or six feet from the ground 
upon arched masonry. A moderate-sized building of this description might be 90 
feet long, 60 or 70 deep, usually a parallelogram in form, but sometimes varied in 
shape to suit the arrangement of the rooms inside. The walls from the flooring to the 
roof are seldom less than fifteen feet high, which gives a lofty ceiling to the 
apartments, and the roof is covered with tiles. The most striking feature of these 
buildings, however is the broad verandah which runs right around the house about 
eight or ten foot in width, resting on the plinths of the pillars that, extending upwards 
on round columns with neatly moulded capitals, support the continuation of the roof 
which projects some four feet beyond the pillars, forming deep overhanging eaves. 
On to the verandah, which is surrounded by a neat railing, all the doors of the 
bungalow open, and as these also serve the purpose of windows, they are pretty 
numerous, they are in two halves opening down the centre like cottage doors at 
home, with the lower panels plain and the upper ones fitted with venetians to open 
or close at pleasure. From the centre of the building in front a portico projects some 
twenty five or thirty feet, and generally about twenty feet broad, covering the 
carriageway, and a broad flight of stone steps leading from the ground to the 
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verandah….Those residences which are not bungalows have no peculiar local 
denomination. They are two stories high, and very similar in construction to the 
others …The kitchen, stables, and servant’s rooms are always built at a good 
distance from the house, and connected to it by a covered passage. 174  
Particular attention should be given to the passage above that ‘those residences that are 
not bungalows have no peculiar local denomination. They are two stories high and very 
similar in construction to the others’. Cameron is pointing out that the bungalows ‘elevated 
five or six feet from the ground upon arched masonry’ were the product of ‘peculiar local 
denomination’, implying a singular association with the region, but there were also houses 
in Singapore that were of conventional European form. That was the same situation that 
prevailed in Penang when the first elevated houses appeared; no particular house form 
was totally dominant. Visiting the island of Oahu in 1873, Isabella Lucy Bird noted the 
diversity of residential building modes in Honolulu:  
Many of the dwellings straggle over the ground without an upper story, and have 
very deep verandahs, through which I caught glimpses of cool shady rooms, with 
matted floors. Some look as if they had been transported from the old fashioned 
villages of the Connecticut Valley, with their clap-board fronts painted white, and 
jalousies painted green; but then the deep verandah in which families lead an open-
air life has been added, and the chimneys have been omitted, and the New 
England severity and angularity are toned down and draped out of sight by these 
festoon of large-leaved, bright-blossomed, tropical climbing plants. Besides the 
frame houses there are houses build of blocks of a cream-coloured coral 
conglomerate laid in cement, of adobe, or large sunbaked bricks, plastered; houses 
of grass and bamboo; houses on the ground and houses raised on posts; but 
nothing looks prosaic, commonplace or mean, for the glow and luxuriance of the 
tropics rest on all.175  
Cameron’s description of the typical Singapore bungalow offers no description of the 
planning. For this we can look to another observer, Thomson:  
We came at length upon a wide flight of steps in front of the house. The tiled roof 
and wide eaves cover a spacious verandah which runs around the building on all 
sides…In the centre of the building stands the drawing and dining rooms, which we 
entered from the verandah, and which are separated from each other by silken 
screens, reaching half way up to the ceiling. To the right and left are the bedrooms, 
approached through arched doorways, and shut off by similar screens opening on 
hinges, and so constructed to secure complete privacy, while they yet admit the air. 
In one the bed is enclosed in a huge muslin cage propped on a framework of wood 
and large enough to contain also a table and reading lamp and an easy chair. This 
cage is entered by a tight fitting doorway, and is designed against the moschettos, 
(sic) for even one of these troublesome insects is sufficient to banish sleep for a 
whole night through.176  
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The raised bungalow buildings would seem to have two sources of derivation. First, the 
planning is clearly that of the Anglo Indian bungalow, previously noted as ‘a product of 
cultures in contact’. Second they are elevated above the ground; described by one 
European of the era ‘in the Malay fashion’.  
  
Figure 45: Cree Hall – Singapore. Cree Hall ca 1875, was a substantial elevated bungalow. The view 
above is of the porte cochere and porch over the entry stair. To the left of the photo the vacant 
undercroft can be seen. Source: Dogget 1985.  
 
Figure 46: Cree Hall – Singapore. View of undercroft.  
Source: Dogget 1985.  
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Figure 47: Elevated house – Singapore.  
Source: Singapore National Heritage Board. 
  
 Figure 48: Labrador Villa – Singapore. Source: Singapore National Heritage Board. 
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 Figure 49: Elevated house – Singapore. Source: Singapore National Heritage Board. 
From the original elevated mode there were to be other modifications to the bungalow that 
would change its planning and appearance. Writing on the topic of tropical housing in the 
British Empire, Charles Allen describes the development of plantation housing for the tea 
estates of Assam.177 In the 1840s the East India Company decided to break the monopoly 
of China in the production of tea. The place chosen for the tea plantations was the hot and 
wet Assam. The first planters suffered the inevitable fever problems. Allen notes that these 
problems led to the adoption of:  
…the distinctive raised dwellings common to all the hill tribes of Assam, Burma and 
South East Asia: a bamboo and thatch or nipah-palm structure raised six foot or 
more off the ground on stilts, with a covered platform at the front reached by a log 
notched with steps. Such a structure provides excellent ventilation and safety from 
monsoon floods and damp, from marauding animals and from the much feared 
‘poisonous emanations’ of the night air.178  
That description fits neatly the illustration of a Plantation House included in Marsden’s 
History of Sumatra. The adaptation of the above was known as a ‘chung’ (wooden floored) 
or ‘planters bungalow’. Allen allows that such houses may have derived from ‘Penang, 
Malacca and Singapore and to the original model of the Malay house, often built on stilts 
on river banks or over water’.179 Continuing development resulted in a ‘kutcha’ bungalow 
where the Indian bungalow was elevated on hardwood tree-trunks or brick piers. A further 
variation projected a part of the front verandah to form a sitting area and at the same time 
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providing a covered entry porch below. The void space under the building was ‘put to good 
use for storage and the parking of carriages and carts’.  
Allen notes that the elevation of the building required the access of servants to the upper 
level to service the bathrooms.180 To avoid this situation the bathrooms were placed on the 
lower level, which enabled the water cisterns to be filled, and the commodes to be emptied 
in the original manner. The bedrooms were connected to the bathrooms initially by 
trapdoors and ladders, and later by steep stairs (Figure 50). 
  
Figure 50: House lower level - Singapore.  Source: Norman Edwards 1990, 198. 
A further modification was to place the dining room on the lower level to re-establish the 
earlier ease of access from the detached kitchen. This process certainly happened in 
Singapore; archival floor plans reveal this type of planning.  
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Figure 51: Modified bungalow planning - Singapore. Source: Lee Kip Lin 1995, 46-7.  
John Turnbull Thomson describes a dinner party in Penang in the 1850s in such a house. 
The following passages reveal the lifestyle of the healthy and wealthy of Penang, and the 
way the two levels of such a residence were used:  
The house belonged to a merchant and planter. It is situated within the precincts of 
George Town. It is a pillared and verandahed mansion, with ground and upper floor. 
Green venetians close in the upper rooms, which admit or close out the shifting 
breezes at pleasure. A large red-tiled roof of rigidly plain features covers the whole. 
Various fruit trees are planted in the enclosure or compound, clean gravel roads 
lead up to the portico, under which the visitor arrives. The front of the house 
commands a view of the esplanade, the fort, and the harbour.  
The first visitor arrives at seven p.m. exactly. He drives up in his buggy drawn by a 
smart piebalded Acheen pony. His servant, or as he calls him his boy, sits beside 
him, and his groom or syce runs by the side. He is dressed in snow-white trousers 
and waistcoat. His coat is black, a forage cap with white cover, is on his head, and 
his shoes are of canvas, pipeclayed, excepting at the extreme points of the toes, 
which are of black japanned leather. He steps down and is conducted by the host 
up-stairs to a verandah brilliantly lit for the occasion. Here he is introduced to the 
hostess sitting in state. Compliments are passed, and mine host asks him if he has 
brought his white jacket. If so he retires, and dons the easy cool upper dress of 
India….  
The party proceeds downstairs and enters the dining hall, where the family silver is 
spread in its full extent and variety. The visitors now advance solemnly to their 
respective positions. The ladies seat themselves and the gentlemen follow. 
Exquisite white napkins with fancy bread are laid before each chair. If a clergyman 
be present, in deference to him, a grace is asked for. Different soups in silver 
tureens, occupy the middle and ends of the table, mock turtle and mulligatawny 
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being the favourites… The sole and snangan of Penang exceed in delicacy of 
flavour the fish of all other parts… and now come joints of sweet Bengal mutton, 
Chinese capons, Keddah fowls and Sangoro ducks, Yorkshire hams, Java potatoes 
and Malay ubis.  
It is now 9 p.m. and the ladies retire to the drawing room on the upper floor. The 
gentlemen sit a while, probably a quarter to half an hour, and then follow. The 
drawing -room is capacious, high, and airy. Its walls and ceiling are whitewashed; 
its floor is covered with Bengal mats. To the English taste, the furniture is plain. 
Glass shaded lamps are arranged around the walls. The effect of this is pleasing 
and brilliant. The white dresses and jewellery of the ladies are now set off to the 
best advantage.  
Coffee and tea are served…the card players retire to a snug cool end of the 
verandah.181  
And so life proceeded for those who had mastered the climate. The question arises as to 
the inherent risk in descending to the lower level to dine. Perhaps the guests were not as 
concerned as the miasma theories suggested they ought to be, or perhaps they did not 
believe them There were reasons for disbelief; the theories stated that a hill location was 
safe, yet the reality was sometimes other. John Turnbull Thomson tells the following 
poignant story from Penang:  
In regard to Jackson’s hill a melancholy tale is told. A retired officer of that name 
had pitched upon it as a home for the evening of his days. He had a fine house built 
on it, and plantations laid out, but when he brought his family to take possession, all 
caught fever and died. The entire family was cut off in one foul swoop. The place 
had to be abandoned, and now the property was decaying rapidly.182  
The sparse descriptions of housing towards the end of the nineteenth century reveal little 
of any theoretical approach to their design. References to ‘miasma’ are rare; but ‘miasma’ 
was a medical term; ‘airy’ was the vernacular. As the merchant community became even 
more opulent, grand Victorian houses in a parklike setting became the order of the day but 
the virtues of the bungalow were not forgotten. Buckley describes the transition to the 
newer designs:  
The garden houses are in a handsome style of Architecture and are almost 
invariably of two stories. But old Indians183 are apt to prefer the bungalow style on 
the score of superior coolness.184  
In the absence of any other way to interpret the ever-present fevers, the miasma theory 
stood alone. As late as 1903 Moore was offering the following advice:  
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It is impossible to frame rules for the construction of a dwelling house adapted for 
Europeans and suitable for every part of India, as the material available, and the 
climate, differ in various parts of the country. Speaking generally, a dwelling house 
in India should be elevated four of five foot from the earth, by which greater freedom 
from damp and greater coolness are secured, and the entrance of snakes or other 
noxious living things is rendered more unlikely…almost everything is preferable to 
the ordinary beaten earth floor, from which not only damp but bad air rises; for the 
atmosphere does not end where the earth begins but permeates it in all 
directions.185  
The discovery that the mosquito transmitted malaria, accompanied with Manson’s advice 
that the vector ‘does not ascend more than a few feet from the ground’ would have 
assured the continuity of the elevated house in the East Indies. The great malariologists of 
Malaya, Malcolm Watson and his team, took more than a decade to identify the 
mosquitoes, and their habitats, that were the major problems. It was only when this work 
was completed that the malaria problems could be adequately addressed. Watson’s 1921 
text The Prevention of Malaria in the Federated Malay States notes screening as the only 
efficient way to protect against mosquitoes. Drawings of a recommended hospital show a 
single level fully screened building built on the ground. Photos accompanying the text 
show elevated housing in rubber estates deserted for reasons of their inability to solve the 
malaria problems. 
 
Figure 52: Twentieth century house – Singapore. Source: Author’s collection. 
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In the early part of the twentieth century a revised set of advantages for elevated housing 
appeared. Minimising mosquito bites was supplemented with a perceived ability to offer a 
flow of healthy air. While miasma had been consigned to the medical scrap heap, the 
notion that a flow of fresh air was therapeutic for mind and body was still promoted by the 
medical profession. The elevated house was deemed to offer that advantage.  
Living on one level without internal steps was convenient and on sloping terrain there was 
the further convenience that the detached kitchen and servants quarters could be built at 
the rear on the same level as the main house floor. We have noted previously how the tea 
planters of Assam took advantage of the open understorey for ‘storage and the parking of 
carriages and carts’; this space was also desirable for other uses. It was superbly 
insulated by the house over, and open to the breeze. Isabella Lucy Bird while staying at 
the Residency at Klang in the 1880s commented on some uses for the lower area:  
The lower part of the house, which is supported on pillars, is mainly open, and is 
used for billiard-room, church, lounging-room, afternoon tea-room, and audience-
room.186  
 
Figure 53: Twentieth century house – Singapore. Source: Singapore National Heritage Board. 
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Texts on the Singapore House show many examples elevated from 4 to 10 feet above the 
ground. Norman Edwards notes the use of the space under the high set buildings:  
…many houses were now fully raised and the space beneath put to use, even if 
only to accommodate an office, a store or two or as a play area for children.187  
Singapore struggled with malaria problems for many years. In 1911 the monthly mortality 
rate for May reached 80.19/1000/annum.188 Historian Turnbull notes:  
In 1905 a cholera epidemic carried off 759 victims, and the Legislative Council 
became alarmed at the general high mortality rate. Malaria was the main killer, 
accounting for 1,410 out of 9,440 deaths in 1909. 
In the years immediately preceding the outbreak of war the municipality had begun 
the attack on malarial-breeding mosquitoes and from 1911 deaths from the disease 
fell steadily. In 1913 the first sewage pipes were laid and the government began 
taking over night-soil collection. Infant mortality, which stood at 345/1000 in 1910, 
began to decline after 1912 with the provision of home visiting by nurses.189  
In 1939, community education in malarial hygiene was a part of life in Singapore. Carveth 
Wells, previously noted as the engineer who wore mosquito boots, revisiting Malaya in that 
year noted:  
Huge pictures of anopheles mosquitoes were placed in public buildings so that 
everyone might recognise the dangerous little lady.190  
For in 1939 a posting to Singapore ‘spells malaria for army officers, [and] to the bride it 
means orchids after marriage’.191 
Section	  4. Port	  Essington	  	  
We have met George Windsor Earl before in this text. He provided some very quotable 
lines on the subject of miasma. His interest in that subject was understandable; twice in his 
life he was compelled to leave his chosen place of residence for reasons of ‘noxious 
exhalations’. George Windsor Earl was a seaman, author, minor explorer, linguist and 
interpreter, legal agent, lobbyist and staunch supporter of the wisdom of establishing a 
British settlement on the Coburg peninsula in North Australia (Figs. 35, 54). It would not be 
just to call him the hero of Port Essington, for everyone at that settlement was a hero, but it 
would be proper to name him as the principal agent of its foundation. If all had gone well, 
George Windsor Earl might have been as well known as Thomas Stamford Raffles.  
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Figure 54: Map - Coburg Peninsula. By missionary Angelo Confalonieri. Source: Powell 1982, 60. 
There had been a previous attempt, involving one change of location, to place an outpost 
of Empire on that peninsula and Earl had been there. Initially established in 1824, the first 
venture lasted until 1829 when the garrison was relocated to the new settlement on the 
Swan River. One of the principal reasons for its failure was poor health. Alan Powell writes 
on the miseries of that first settlement on the Coburg peninsula:  
They had so much to endure, these men and women. ‘Our little colony became very 
sickly’ wrote Campbell sadly after burying six men in the month of January 1827. All 
but one died of fever, probably malaria imported from Timor. The fever came 
intermittently…they recoiled from the endless alien forests, the mud and mangroves 
with their tormenting swarms of mosquitoes and sandflies, and over all lay a 
creeping fear of the black men.192  
Earl was not convinced that the place was unhealthy. He had written ‘the garrison enjoyed 
good health’.193 He believed there was no valid reason that a settlement rivalling 
Singapore could not be established in North Australia. When that happened Britain could 
control the trade of the total region of the East Indian archipelago. In England in 1837 he 
produced a tract on the wisdom of such a move and sent a copy to Lord Glenelg at the 
Colonial Office: 
An European settlement on the north coast of Australia (properly conducted, it must 
be understood) would become the commercial emporium of this part of the 
archipelago, as Singapore became that of the Western part, since the government 
would be much more substantial than in any of the native states.194  
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Earl would have realised that the arrival of fever in the previous attempt did not assist his 
cause. For the sake of credibility, it was necessary to neutralise this matter in his tract. It 
was made to seem even more inconsequential by relegation to the footnotes:  
As Raffles’ Bay, on the north coast of Australia, was occupied during the years 
1828 and 1829 by a British military force, we are enabled to obtain satisfactory 
information concerning its soil and climate. Dr. Wilson’s ‘Voyage round the World’, a 
work recently published, contains an account of this part from personal observation, 
and from it I extract the following observations on the climate. The first is the 
opinion of Captain Laws of H.M.S. Satellite, who visited Raffles’ Bay in 1825. 
At Raffles’ Bay there have only been three deaths since the formation of the 
settlement, the first of which was the surgeon. The circumstance left them without 
medical assistance for nearly seven months, during which period the other two died, 
an infant and a convict (disease unknown). 
Now, looking at the number of deaths, and considering that every individual at both 
settlements are natives of Great Britain or Ireland; and that none of the officers and 
not more than six of the men, have ever resided in the tropics before, a tolerable 
estimate may be formed of the climate, which I do not hesitate to say, is one of the 
best within the torrid zone; indeed the difference we felt between it and India was 
surprising. We had no instance of sickness during our stay in these seas, though I 
am convinced, had our people been as much exposed in wooding, in watering, in 
any part of either the East or West Indies, we should have had had many cases of 
fever, if not of death. 
 Dr. Wilson’s own observations tend to confirm the above. 
As far as my own observations and experience go, I perfectly coincide in opinion, as 
to the healthiness of the climate. I was accustomed to use a great deal of exercise, 
even in the middle of the day, which would have been extremely hazardous in India. 
When Captain Laws, Captain Barker, and myself, took an excursion to Croker’s 
Island, we were occasionally up to the middle in water, and exposed for hours to the 
influence of an un-clouded tropical sun. We rested during the night in an open boat, 
subjected to the nocturnal dews, and the greatest part of the next day we were 
again exposed to the sun; yet none of us felt the slightest ill effects from the 
expedition. 
Earl’s tract won the day. The Colonial Office took up the cause and appointed Sir James 
Gordon Bremer to lead the expedition to make another attempt at settlement in North 
Australia. Captain John McArthur, nephew of the well-known New South Wales sheep 
breeder of similar name, was to be the commandant of the settlement. George Windsor 
Earl was to be employed as interpreter and draftsman at a salary of 200 pounds per 
annum.  
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The expedition was to sail from England, proceed via Rio Janeiro and the Cape of Good 
Hope, where they were to pick up plants and seeds, then ‘proceed to the new settlement 
recently formed in South Australia, where you are to receive on board the Party of Royal 
Marines landed from H.M.S. Buffalo by Captain Hindmarsh’, then to Sydney ‘to present the 
accompanying despatch to the Governor, Sir George Gipps, who is desired to give every 
assistance in his power to the object of the expedition’.  
In Sydney they were to pick up stores and prefabricated buildings; then proceed to Cape 
York ‘at which place you may use your discretion in remaining long enough to ascertain 
the capabilities of the neighbourhood at Cape (York) for the establishment of a post, in 
case it should hereafter be determined to do so’ and then to the area of Raffles Bay and 
Port Essington to select a defensible site which ‘should not be distant from the place 
above mentioned as it is in this neighbourhood that the Trepang Fishery is carried out by 
the Malays, who, on a former occasion when a party was established at Raffles Bay, 
evinced a strong desire of opening a trade with the British for Cotton Cloths, Ironmongery 
and such other manufactured goods as they are now supplied by the Dutch’.195  
The expedition arrived in Sydney on 23/7/1838 and departed 22/9/1838 with ‘six houses 
framed in wood and weatherboarded’ and the promise of the early forwarding of a ‘very 
neat church framed in wood and weatherboarded’ provided by the Lord Bishop of 
Australia.196 The expedition reached their destination on 27/10/1838 and Bremer wrote 
from Port Essington on 9/2/1839 to advise that ‘we now have a very admirable little town. 
The position is on a considerable piece of rising ground midway on the western side of the 
inner harbour …As regards climate, I have no hesitation in expressing my opinion that it is 
as fine as any tropical one in the world’.197  
In 1840 a hospital in prefabricated form was sent from Sydney. Eight buildings from 
Sydney together with the buildings erected on site were to form the township of Victoria at 
Port Essington. The buildings erected on site varied from the ‘thatched and reeded’ 
quarters of the marines to the timber fort and the masonry kitchen for the hospital.  
In the provision of fever proofed living quarters there was no uniformity of standards. The 
marines were required to construct their own earth-floored huts. Concerning the six ‘wood 
and weatherboarded’ buildings, the church and the hospital, we are aware of their fate 
from a letter written by Captain McArthur in October 1847. Requested to forward 
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information on the state of Public Buildings he answered with a detailed account together 
with a map of the settlement (Figure 55) and sketch drawings of some of the buildings:  
The buildings may be classed thus:  
First those that were framed and all materials prepared at Sydney shipped and 
brought on in Freight ships with the expedition to this port. 
Secondly, those that have been erected with materials on the spot. 
Of the first there were six in number besides the church, Government Houses being 
larger than the other five. 
In the map they are distinguished by the letters 
A Government House. 
B Officers Mess House and Quarters.  
C Quarter Masters Offices above; below the Spirit Store. 
D Store House - above Slop clothing and dry goods - below Salt meat. 
E Ordnance Store 
F Store - Bread above - below Cooper’s materials, boat gear etc. 
G The Hospital - sent from Sydney complete in 1840. This is a fine building I regret I 
cannot possibly complete an elevation of it. 
The church was opposite the Officers Mess House, a good building but 
unfortunately was blown down in the hurricane. The wreck of it has nearly all been 
worked into the other buildings as they have required repairs. 
The buildings marked A and E stand on dwarf pillars of stone and wood about two 
foot from the ground or more.  
Those marked B and F the former on piles 8 feet high forming a complete 
understore and the latter on similar piles but not enclosed. 
Those marked C and D were originally also built on piles of 8 feet but in time C was 
completed in solid masonry and formed an admirable spirit Store while D was 
completed with bricks in a substantial manner. The dotted lines on the elevation 
denote the brickwork. 
The temporary method of piling in order to raise the buildings has proved very 
useful. Had they been fixed on the ground in the usual manner they must have 
been destroyed long since by vermin. Then the capacity of every house so raised 
was doubled. As to their present condition I regret to say that the Store C standing 
on masonry will need extensive repairs before the rains set in: The store walls 
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harbour the white ant and we have long since been obliged to move the coping and 
clear the masonry of the woodwork to intercept these invaders.198 
  
 Figure 55: Map - Victoria settlement. Source: AJCP C.O. 201/402 Reel 395. 
  
Figure 56: Government House - Victoria. Source: AJCP C.O. 201/402 Reel 395. 
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Figure 57: Store D - Victoria. Source: AJCP C.O. 201/402 Reel 395. 
McArthur’s report shows that the first six buildings from Sydney had all been elevated. 
Government House (A) and the Ordnance Store (E) were elevated ‘on dwarf pillars of 
stone or wood about two foot from the ground or more’. The other four buildings had been 
erected ‘on piles of 8 feet’. Buildings B, C, and D had been subsequently enclosed to the 
lower level. The consequence of this enclosure was to provide undetected access to the 
termites that were devouring the timber superstructure.  
Mc Arthur’s report eventually passed over the desk of Lord Grey at the Colonial Office 
marked ‘for information’. In a margin note Grey decided it required more than noting:  
I am afraid this can hardly be put by - from the account of the ravages of the white 
ants it appears that the buildings will many of them very soon be useless. It seems 
that it wd. be necessary to enter into some communication on the subject either with 
the Admiralty or with Capt. McA:- The enclosing the space left under the buildings 
originally raised upon piers wd. seem to be of very doubtful expediency. G.21.  
In April 1848 the Colonial office wrote to the Admiralty (with a copy to Governor Fitzroy in 
Sydney) to request assistance from the crew of any passing boats in repelling the termite 
invaders. At the end of the draft letter Earl Grey added an additional paragraph:  
I have to add that it would seem to me very doubtful whether the destruction of 
these buildings by the white ants may not have been a good deal accelerated by 
closing in the open space originally left beneath them - While they were raised upon 
piles leaving a free circulation of air beneath it must have been much easier to 
observe and check the attacks of these destructive insects than it can be now that, 
for the sake of giving some additional accommodation the space below has been 
closed in and converted into a ground floor.  
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The above passage is quoted by architectural historian Freeland as marking the 
‘accidental discovery’ of the value of highset buildings in the control of white ants.199 But 
the real significance of the statement lies in the words ‘leaving a free circulation of air 
beneath’, for that was the primary intent of an elevated building in that period. If Grey’s 
comment were restricted to the control of termites it would make sense without any 
mention of ‘a free circulation of air beneath’. Lord Grey clearly understood why buildings in 
the tropics should be elevated with the understorey left void.  
Elevated buildings had been in use in the East and West Indies for some years. Perhaps 
McArthur was not party to any discussions that may have happened in England, but there 
was another place where the matter may have been raised. The expedition had been 
instructed to call on Governor Gipps who ‘is desired to give every assistance in his power 
to the object of the expedition’. The buildings were supplied from Sydney through 
Government channels.  
Governor Gipps and his Chief Engineer Captain Barney, were both members of the Royal 
Engineers, and had both served in the West Indies.200 We have previously noted that in 
those colonies elevated buildings were built to allow the ‘free circulation of air’ under and 
through the buildings. We have also noted two modes of such elevated building in the 
West Indies. The first type was raised sufficiently to clear the miasma layer and the second 
at an elevation at 8 feet (2400mm), which achieved the desired air movement under the 
building and provided a useable and cool understorey area.  
The Port Essington buildings had been elevated in these two modes. Government House 
(Building A) and the Ordnance Store (Building E) had been erected on ‘dwarf pillars of 
stone or wood about two foot from the ground or more’. The sketch of Government House 
provided by McArthur show it on stone pillars entered by steps with five risers. At a 
nominal 7in (175mm) for each riser this would place the floor level at a healthy 3ft 5in 
(1075mm) from the ground. Both of these buildings, and the hospital that arrived in 1840, 
were located on the top of the escarpment looking out over the harbour, and would have 
been subject to good breezes. A sketch by H. Melville in 1846 showing the hospital 
suggests that it was not elevated.201 
As quoted earlier George Windsor Earl was an advocate of waterfront locations:  
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The most agreeable spots for the residence of Europeans are the coasts, where 
there is always a free circulation of air, and the eye is amused by the unbounded 
prospect to seaward.202  
The other four buildings had all been erected on 8 feet (2400mm) piles. It is reasonable to 
deduce that the reason for this elevation was to provide protection from miasma and the 
creation of shaded cool areas in a very hot and moist climate. Building F was a Store 
Building located at the foot of the escarpment and adjacent to the wharf. In the 
establishment days Bremer had advised on 13/12/1838:  
The necessary works and buildings are proceeding rapidly - the Store is nearly 
completed - a Quarter for the Officers considerably advanced and the pier already 
extends to 40 feet. To the northward of the pier there is a space of 120 feet 
between the base of the cliff and high water mark - this will be an admirable position 
for a sort of Dock Yard and I propose erecting sheds for the repairing of boats and 
sails.203  
Building F was in this zone and the shaded area under the Store would have been a very 
useful and comfortable place. It was the only building to survive in its initial form. McArthur 
reported that the open understorey was being used for ‘Cooper’s materials and boat gear 
etc’.  
There is another link to support the notion that West Indian buildings may have provided 
models for the Port Essington buildings. McArthur’s plan of Government House shows that 
internal spaces and external openings are placed with symmetry around the building 
centre line. Internally a large central room was flanked by two equally sized smaller 
spaces. Attached to the rear of each of the smaller spaces is a ‘cabin’ or ‘gabinette’ with a 
small rear verandah located between the gabinettes. Such planning was from one stream 
of the vernacular housing of the Caribbean and Louisiana and was derived from the ‘Italio-
Spanish’ plans that had come to the New World with the Spanish colonists.204 Planning in 
this manner, so suitable for the tropics, would have been discovered by the British 
conquerors of Jamaica in 1655 and may have passed into the standard plans held by the 
Royal Engineers. This method of planning differed significantly from the bungalow plans of 
South East Asia.  
Why was Captain McArthur enclosing under his elevated buildings? The easiest answer is 
that the early days of the settlement had proved to be remarkably healthy. The place was 
living up to the expectations of Bremer with a climate ‘as fine as any tropical one in the 
world’. The whole of 1839 had passed without significant health problems and the need for 
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special precautions may have seemed unnecessary. It seems that the enclosure 
happened in this early period. Spillett notes that the enclosure under building ‘D’, which 
had been the original hospital, was taking place in 1840.205  
 
Figure 58: The Town Square - Victoria. Source: State Library of Queensland. 
There is another possible explanation. McArthur had written about ‘the temporary method 
of piling’ on the basis that future enclosure was always the intention. Housing with 
elevated living spaces and enclosed storage space under was common in Singapore, 
which at that date was still ‘the fashionable resort of Calcutta invalids’.206 We have 
previously noted the residence of architect Coleman in Singapore as an example of this 
type of planning. George Windsor Earl could have told McArthur about those types of 
buildings in Singapore.  
The period of salubrity was short lived. In 1840 there were two cases of malaria. Both 
patients were sent to ‘Observation Cliffs, on the eastern side of the harbour, where it was 
elevated and airy and had pleasant surroundings’.207 This evacuation of the sick to ‘airy’ 
places was to be a continuing strategy into the future. From 1840 until the abandonment of 
the settlement the fever problems grew steadily worse. On many occasions substantial 
numbers of the residents were ill and deaths from fever were common. By 1849, the year 
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of abandonment, the sickly season was dreaded. In that year Spillett describes the 
conditions that prevailed:  
By the end of the season there was only Lambrick and two others who not been 
attacked by the fever and at least twenty-six people were in need of constant care 
and attention. Half of the entire strength of the garrison was desperately ill and the 
remainder were so weak as to be incapable of any but the lightest duties. Only 
three men could be found sufficiently well to mount the night guard over the whole 
of the settlement. As the monsoon changed and the dry season arrived the fever 
began to abate.208  
One of the last actions of that final year was the provision of a building on piles at Spear 
Point as a place for the evacuation of the fever patients.209 There were few lessons 
learned from the misadventure of Port Essington. It was too remote and too 
inconsequential for its experiences with termites to have passed into the community 
wisdom. Those would all have to be relearned in other places. There were however 
aspects of miasma that had been revealed. George Windsor Earl, writing on the saga of 
Port Essington and the reasons for its failure blamed the location of the settlement on the 
‘inner harbour’:  
It proved to be less healthy than the outer harbour, the temperature being a degree 
or two higher, while the sea breeze failed to penetrate as far as the settlement; but 
no better site could have been selected without evading the instructions under 
which Sir Gordon Bremer acted. And it was not known at that time that land locked 
harbours in tropical climates are always unhealthy unless they are acted on by a 
breeze constantly blowing, so as to dissipate at once the malaria which arises from 
the stagnant sea-water exposed to the tropical sun.210  
Earl suggested that perhaps all would have been well if a site on Bowen Strait had been 
chosen  
Croker Island although affording shelter for shipping, is too low to interfere with the 
sea breeze, while the tides that sweep through the Strait effectually prevent the 
generation of malaria by promoting circulation of the waters, whose stagnation is 
alone to be dreaded.211  
Having been beaten by miasma on two separate attempts at settlement in northern 
Australia the Colonial Office did not make another attempt.  
Section	  5. Discussion	  	  
Chapter 2 has considered the dissemination of elevated housing in three British colonies. 
In doing so it has provided a comprehensive deposit of informed data for the assessment 
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of the origins of the Queensland House. It has described the initial widespread use of an 
elevated house of European origin. This mode of housing (suggested as of Palladian 
origin) provided an elevated living floor mounted on an enclosed lower level that was used 
for storage and ancillary purposes. In the case of buildings elevated only to minimal 
requirements, this was achieved by means of an enclosed base. This mode of building 
was shaped by the medical understanding that it could protect its occupants against fever. 
The subsequent development of another mode of elevated housing is proof that it was not 
effective in its intended role.  
In the fifty to sixty years preceding the European settlement of Queensland another form of 
elevated house took the place of that earlier mode. In all three colonies examined this new 
mode had three essential characteristics. It was raised safely clear of the miasma layer; it 
was kept as open as possible to allow the free circulation of air through the elevated 
building and the understorey was kept completely open to allow the movement of air under 
the building. While it was considered essential to elevate to a height of 4 to 5 feet we have 
noted that when elevated only a few more feet that the open space under was found to be 
useful for a variety of purposes. In essence this was a refinement of the initial method. 
There is however evidence that this type of elevated building also failed to provide any 
substantial protection from fever. Tulloch noted that at Up Park Camp the barracks ‘are 
excellent and by far the best in the island yet no station has suffered more from those 
dreadful epidemic fevers’.212 In spite of this reported failure the new mode was to continue.  
The adoption of the new mode of housing in all three situations was not a coincidence. 
Each of the three places was not acting independently in the development of this new 
building mode. While vast distances separated the components of the British colonial 
world there was effective communication and exchange of ideas between the colonies.  
Several of the documentary sources used to assess each place offer some of the proof of 
that communication. In the conclusion to his text on tropical medicine Thomas Trapham, 
previously of the West Indies, specifically recommended some of his findings to the 
colonists of the East Indies.213 Dr. John Hunter using his experiences of Jamaica to 
compile his medical text quotes from the Dutchman Bontius who had spent his 
professional life in the Dutch East Indies.214 Thomas Stamford Raffles writing from the 
East Indies quotes from Dr. Hunter whose knowledge of tropical medicine had been honed 
in the West Indies.215  
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We have seen how colonial administrators have referred to the central authority in London 
for assistance, direction and advice. A stream of information on many aspects of colonial 
life flowed into and out of London. Earl Grey, the Colonial Secretary, knew what was 
happening to both buildings and personnel at Port Essington in those anxious years of 
1847-1848. Information on medical, military and civil colonial matters could also be passed 
directly in the field. Cornwallis, Governor General of India, was the same Cornwallis who 
had surrendered to Washington in Yorktown. Lord Minto, friend of Raffles, was Governor 
General of India and the older brother of the Governor of the Leeward Islands and 
subsequently Governor of Madras. Dr. Marshall, who was to undertake an investigation of 
the health of the troops in the West Indies, had served in Asia prior to that inquiry. Watkin 
Tench served in the West Indies and America before he arrived at Sydney Cove with the 
First Fleet. It is rational to accept that the evidence cited for each place applies to all 
places.  
Thanks to a number of antiquarian medical texts held in the British Library and the 
Journals of the Royal Engineers, the West Indies has provided the majority of the hard 
documentary evidence. It would seem that in the struggle for health the Caribbean islands 
were the most difficult of the three situations. The ravages of yellow fever overshadowed 
malaria and dysentery. From the West Indies we have seen the discrediting of the miasma 
theories by Dr. Marshall and Lt. Tulloch. They had also shown that the notion of Climate 
was suspect. The problems of the East Indies, where malaria and dysentery were not 
accompanied by yellow fever, seem to have been slight in comparison with the West 
Indies. However there were some severe specific problems such as beri beri first identified 
by Jacob Bontius who was one of its afflicted. At Port Essington the unfortunate Captain 
Macarthur with his valiant band, who struggled with malaria, were merely bit players in the 
saga of the development of elevated housing.  
Concerning the rationale of this new mode of elevated building the writer offers the 
following hypothesis.  
In the documentary evidence there is a continuous vein that compares the good health 
and lifestyle of colonised peoples with the poor health of the colonists. There was no doubt 
that the colonised peoples had answers to living in the tropics that remained as mysteries 
to the European colonisers. In the period under discussion Europeans universally believed 
in the notion of Climate as a determinant in health. This taught that all people had a 
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natural habitat for which they were intended and when removed from that habitat they 
were at risk. In terms of European health the warm and wet colonies provided abundant 
proof of the truth of this theory. The penalty of Climate could be overcome by 
acclimatisation or seasoning. Mark Harrison notes the choices facing the colonists:  
Belief in the distinctiveness of the tropical disease environment raised two 
fundamental questions: whether or not it was possible for Europeans to adapt to 
these new surroundings; and whether, and in what ways, their lifestyles should be 
altered to facilitate this process. These questions were of great significance 
because of their implications for European settlement of the tropics, and also 
because they forced Europeans to examine critically their cultural practices in 
relation to those of peoples who appeared to be better adapted.216  
As there was no intention of withdrawal from the tropics the only available strategy to 
assist acclimatisation would be a modified life style conforming to local customs. We can 
consider some of these situations briefly.  
Thomas Trapham was an early advocate of the acceptance of a modified lifestyle. In his 
chapter ‘Of the Customs and Manners of Living’ he noted:  
The consideration of the Customs and Manners of living, is no way an alien 
speculation from our scope of desired health, but the neglect thereof often much 
contributes to diverse Intemperatures, unadvisedly drawn on our selves, for the 
want of substituting new Indian ones in the place of our proper native manners and 
usages in living.217  
Indigenous medical knowledge was one subject that deserved the attention of the 
colonists. Quinine provides the classic case. The adoption of an indigenous medicine 
sourced from the bark of the Peruvian cinchona tree was arguably the most significant 
factor in the struggle with Climate. Pharmaceuticals of local origin were not to be easily 
dismissed. Marsden noted that the people of Sumatra had an equivalent of Peruvian bark 
and that ‘the natives themselves have a degree of botanical knowledge that surprises 
Europeans’.218  
Indigenous housing could provide lessons for the army. Andrew Duncan, a surgeon with 
the Bengal army, looking for a formula for a watertight roof noted the way that the Ashanti 
roofed their dwellings:  
…hints can very often be obtained from the Native huts in this direction; thus, our 
men found the roofs of the native huts in Ashanti very steep with a view to throwing 
off the rains.219  
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Cuisine was a sector that required study and adaptation. Thomas Trapham in his chapter 
‘On the Customs and Manners of Living’ prescribed a totally adapted eating pattern for 
colonists:  
The quantity, times, and quality of our English Drink and Food, ought, according to 
the best of my reason, to be wholly changed for others more natural and agreeable 
to the clime and circumstances of living.220  
Trapham’s recommendations extended to all aspects of diet including fruit and wine. 
In particular Trapham recommended a liberal inclusion of the ‘Chocalata’ of Jamaica in the 
colonial diet:  
Chocalata at six in the morn, at ten dine more sparingly than the English, at four 
afternoon repeat Chocalata, between seven and eight a plentiful supper may be 
best admitted; to drink between meals may not be forbidden in a hot country as this, 
for whoso lists may properly take a plentiful draught of water, as is usual for some 
before they take their Chocolata, by no means soon after, as strictly prohibited by 
the observing Spaniard.221  
Edward Long, historian of Jamaica, begged his fellow colonists to reconsider their 
‘cloathing’ (sic).222 He looked to Chinese customs as models of sensible attire in warmer 
climates. ‘If a Chinese mandarin was to be crammed into a suit of English cloaths (sic), he 
would look like a hog in armour, and feel as much distress’.  
Dr. Hunter noted that the African slaves in the Caribbean did not ‘like Europeans suffer 
from fevers; for, though not entirely exempted from that disease, they are but slightly 
affected by it.223 Dr. Hunter understood immunity in terms of the human body gradually 
building resistance in slow increments:  
New comers is (sic) not only more subject to the disease, but in them it is of the 
worst kind. A first attack is called in common language a seasoning. In this respect 
it is like many other poisons to which the human body gradually accommodates 
itself. …The Negroes, who live in marshy parts of the country, afford the most 
striking example of the power of habit in resisting the poison; they are very little 
subject to the fever. And in them it is almost always slight.224  
However there was no knowledge of immunity afforded by the passing of anti bodies from 
mother to child or from genetic causes. Marshall and Tulloch measured the health of slave 
populations to find an immunity that defied the common wisdom.225 According to the tenets 
of Climate their removal from their natural home in Africa should place them at risk. The 
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reverse was the enigmatic truth. An irritating dimension of the superior indigenous health 
was the inability of the colonists to analyze its reality. George Windsor Earl lamented:  
…as far as I could discover even the more intelligent of the Indian islanders had 
established no fixed rules, but were guided in their choice by instinct rather than 
conclusions drawn from a course of reasoning.226  
Even when the real cause and vectors of malarial diseases had been identified, Manson 
continued to attribute a mystique to local wisdom. ‘It is unwise to build where the natives 
say the neighbourhood is unhealthy; natives generally know such places’.227 The whole 
thing was somewhat of a riddle. The indigenous people of the tropical climates had 
information about survival that the Europeans would willingly adopt to enhance their own 
prospects.  
Concerning the provision of housing we are aware of one European assessing the 
indigenous structures in terms of his own medical understanding. In 1658 a French writer 
had noted that the ‘Caribbians’ were building ‘upon some little ascent, that they may have 
better air and secure themselves against those pestilential flies that we have elsewhere 
called Mesquitos and Maringoins’ together with the ‘Floridians’ who ‘lodge themselves for 
the most part at the entrance of the sea, in huts built on piles or pillars’ to the same 
purpose.228 The notion of having ‘better air’ was a European notion used to interpret an 
indigenous practice. The notion of breeze dispersing ‘pestilential flies’ seems to have been 
part of a global lore.  
By the end of the eighteenth century borrowing from indigenous cultures was well 
established. At the minor end of this process was the borrowing of words. The English in 
India wore ‘cummerbunds’ to protect their kidneys from chills and ‘pugarees’ draped from 
their helmets to shade their necks. It seems they drew a line at the wearing of ‘turbans’, 
which protected the head from the sun. During the heat they were cooled by ‘punkahs’ 
operated by ‘punkah wallahs’. They attended ‘gymkhanas’ wearing ‘jodhpurs’; drank 
‘punch’, ate ‘chutney’ and relaxed on ‘settees’. At a more significant facet of the borrowing 
pattern many lived in ‘bungalows’, a housing form of Indian origin adapted by the British for 
their own use.  
In the Archipelago Raffles adopted the local dress, ate the local food and mastered the 
language. When Raffles made his statement that in Java ‘a new construction of houses is 
needed’ he was living in a part of the world where housing built on stilts and open under 
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was the traditional housing mode.229 We recall Roxanne Waterson noting that such 
housing was to be found in a zone that stretches more than half way round the world’s 
circumference’.230 Many Europeans living in the tropics would have been acquainted with 
either this housing or similar indigenous housing in other parts of the tropical world. Such 
houses were also to be found in Central and South America.231 They would also be well 
aware that people who lived in such houses seemed to have an ability to survive in warm 
and wet regions.  
Raffles’ statement about a ‘new construction of housing’ was not the seminal statement 
that spawned the new housing mode. Raffles did not publish that statement until 1817 
although he most probably held that opinion for some years prior to the publication of his 
History Of Java. We have noted that in 1792 Bell had sketched an elevated house with an 
open understorey in Sumatra. An engraving prepared from this sketch appeared in 
Marsden’s History of Sumatra under the title of ‘A Plantation House’. We have also noted 
that by 1796 Mr. Scott of Penang was living in a house ‘built of wood in the Malay fashion 
upon posts raised 5 feet from the ground’. In 1811 James Wathen was sketching elevated 
houses in Penang. Two of Wathen’s subjects show houses with open understoreys. In the 
West Indies the earliest evidence found has noted that by 1806 military personnel were 
discussing the value of elevating buildings to allow the circulation of air under the building. 
Raffles’ statement can best be assessed as possibly one of a number of statements that 
were being made both in the colonial world and in London at that period. Those 
statements would have included the description of houses such as that occupied by Scott 
in Penang. The adoption of a new housing vernacular would not be a quick process nor 
would it be the product of one person’s persuasive mission. It would require the 
involvement of numbers of advocates to establish credibility for the new mode.  
Jay D. Edwards, a cultural anthropologist with a particular interest in the vernacular 
architecture of the Caribbean and the American South, introduces a journal article on ‘The 
Origins of Creole Architecture’:  
Anthropologists have long realised that independent invention is rare in human 
cultural development. People are far better at borrowing the ideas of their 
neighbours than they are at inventing their own out of whole cloth.232  
Is that the process that was happening in South East Asia? British colonists, having 
borrowed the banggolo and adapted it as a ‘bungalow’, were considering the adoption of 
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elevation in the Malay mode to provide a healthier habitat for the warm wet tropics. This 
strategy was completely compatible with European medical understanding. The houses of 
the Malays that were elevated above the dense stratum of miasma and were open to the 
passage of air through the building could be used to interpret their good health. The open 
understorey offered the additional defence of the ground-emanated miasma being 
dispersed before it got near the floor of the elevated living areas. We recall Robertson’s 
description of the enclosed lower levels of Dutch houses ‘generally shut up in the daytime, 
most of them being glazed, thus preventing the free circulation of air’.233  
Communication of these and kindred ideas to other colonised lands was assured. The 
synthesis of the debate could draw its theses from the global catchments of the colonial 
world.  
The above hypothesis does not sit alone in terms of the inclusion of building traditions 
other than European in the development of the tropical colonial house. Edwards & Eggart 
and Edwards have considered the importance of the building traditions that accompanied 
the slaves from Africa.234 These included the raising of buildings and the use of full-length 
verandahs. Edwards proposes that the verandahs to the houses of the West African Grain 
Coast, that were used to ‘pass the day with …wives and families’, may well have been the 
source of the extensive verandahs and porches that are so much in evidence in the 
Caribbean and North America.235  
In a subsequent article Edwards restates the contribution of African migrants to the 
introduction of the verandah and other elements in the vernacular housing of the American 
South.236 The gallery/piazza/verandah is but one of the numerous unheralded architectural 
contributions made by Africans and African Americans to southern life and southern 
architecture. It is true that most of these contributions can no longer be considered purely 
African. They are, rather more interestingly, the intertwined and interwoven patrimonies of 
European, African and indigenous contributors reworked into something largely unique 
and elegant. Nevertheless, the South in general and the Louisiana most specifically would 
not enjoy these patterns of culture without the essential and long submerged contributions 
of people of African descent.  
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It is a reasonable hypothesis that the new mode of elevated colonial housing had its basic 
form originating from the East Indies with the extensive use of open verandahs having its 
origins in the building traditions of the slaves of the West Indies.  
We end our discussion of hypothetical origins with a statement from a participant of the 
colonial world. Andrew Duncan, a military medico, offered the following advice drawn from 
the peoples of many lands:  
Night Precautions. -On the setting of the sun and the approach of night, malaria 
becomes again more aggressive. The men will be partly at rest, partly on guard, 
and in both cases must be protected. For those about to rest the golden rule is 
never to lie in immediate contact with the ground. In invading a strange country we 
can often obtain hints for sanitation even from the unsanitary savage. Hauscka 
urges the wise sanitarian and campaigner to copy the modes of life of the 
inhabitants of unhealthy districts. We can, at any rate, take indications from some of 
them. Travellers and sportsmen in the dense jungles of India have seen that, as a 
rule, the natives of the jungle never sleep on the ground. For instance, the Tharus 
of the Terrai live in houses built on poles 6-8 feet high, and are supposed to be 
exempt from malarious fevers. The Bogshas have their floors raised considerably 
above the general ground level. In the Garrow and Chittagong hills in the North east 
of Bengal, the jungle tribes live in houses raised 10 feet from above the ground, 
supported by means of bamboo posts. These latter races also are practically free of 
malaria in comparison to tribes who do not take these precautions. The Kurrahoos 
and Sholagas of Mysore, for instance, build their dwellings flush with the ground; 
but their physique is miserable, and they are victims to malaria. In the malarial 
districts of Italy the inhabitants were wont to select sleeping-places on the top of the 
old sepulchral monuments. In the malarious districts of Greece, and in the Pontine 
Marshes of Italy, the people, during the malarial season bivouac at night on 
platforms propped on poles 5 to 6 metres high, and so escape attack. The 
American Indians sling their hammocks on the highest trees they can find when 
passing the night in malarious districts; whilst the Engineers of the Panama Canal 
built shanties for their workmen in trees and so preserved them from nocturnal 
malaria. The Looshais were found by our people to build their houses raised on 
strong timber framework several feet above the ground. In the valleys, if they have 
to pass the night, even in the healthy season, they invariably make a machan in a 
tree, and avoid sleeping on the ground. In Malay, Mattang was built in a mango 
swamp. The houses of the village were raised on poles 6 feet high, the mud being 
excavated from the vicinity and heaped up on the site of the future house. The 
resulting excavations, though becoming filled with stagnant water, until a high tide 
carried the latter away did not cause malarial fevers to the inhabitants living in these 
raised dwellings. The Chinese raise their bed-places 3-4 feet high. In Aka country 
the huts of all the villages were raised on piles. Many more examples might be cited 
to show the safety obtained by sleeping high above the ground. I have before 
alluded to the vertical elevation of malaria; hence it is evident it must be most 
powerful near the ground.237  
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The assessment of housing in three British colonies has provided a detailed insight into a 
mode of building that had the principal intention of protecting its occupants from fever. This 
mode had the following characteristics. As a primary requirement it was required to allow a 
free flow of air (or perflation) thought the habitable areas.238 It must also allow a cleansing 
flow of air under the building.239 Where security of the open understorey was required, 
together with the free circulation of air, we have seen an example of same being provided 
by spaced battens. In places that were suspect in terms of noxious exhalations an 
elevation of 4 to 5 feet was recommended.240 However, as an option, if this height were 
raised to 6 feet the space under could provide comfortable shade during the heat of the 
day.241 Verandahs to all four sides of the building would modify the influence of heat.242 
Internal spaces should be generous in terms of cubic content to allow the dilution of any 
bad air with pure air.243 Venting of rooms at an upper level would allow the escape of 
internal heated air, which would carry off the impurities that arose from sleeping human 
bodies.244 Any student of the Queensland House would immediately recognise all the 
above; they are the marks of the Queensland House.  
There is another aspect of the elevated mode as described in Chapter 2 that requires 
comment. While the primary intention of the elevated building was to defend against 
malaria it is patent that other virtues were attached to its form. With the passage of time a 
catalogue of these virtues served to assist its continuation after the demise of the 
miasmatic theories. This notion is central to our understanding of the development of 
Queensland’s elevated housing. A summary of virtues from other places is noted below.  
James Anthony Froude, describing the houses of the West Indies, spoke of the importance 
of air movement through and under the building advising that where the houses were 
raised sufficiently the space under was ‘used for lumber or rubbish, and, if scorpions or 
snakes are in the neighbourhood, is the place where one would look for them’.245 In South 
Carolina Harwell has described houses raised off the ground ‘keeping the floors very dry, 
and free from snakes’.246  
From Singapore Buckley advised us that the older colonists of Singapore ‘prefer the 
bungalow style on the score of superior coolness’.247 From Assam we have learnt from 
secondary sources of tea planters whose early dwellings were ‘raised six foot or more off 
the ground on stilts’ and whose virtues included ‘excellent ventilation and safety from 
monsoon floods and damp, from marauding animals and from the much feared ‘poisonous 
Chapter 3. Colonial dissemination 
 
192    
emanations’ of the night air’.248 As these plantation houses developed to a more 
sophisticated form we have noted that the space under was ‘put to good use for storage 
and the parking of carriages and carts’. In India, Moore advised that the most appropriate 
house was ‘elevated four or five feet from the earth, by which greater freedom from damp 
and greater coolness are secured, and the entrance of snakes and other noxious living 
things is rendered more unlikely’.249 From Malaya Isabella Lucy Bird provided a description 
of the residency at Klang where ‘the lower part of the house which is supported on pillars, 
is mainly open, and is used for billiard-room, church, lounging-room, afternoon tea-room, 
and audience-room’.250  
From Port Essington we have learnt that building on pillars provided an enhanced ability to 
monitor termite activity.  
The elevated house with its open ventilated understorey was clearly a very appropriate 
mode for warm and wet places. It had the reputation of being cooler than the more 
traditional housing, free of vermin and marauding animals, ensuring a lesser number of 
insects and offering protection from flooding. When elevated to a height greater than 
necessary to clear the layer of miasma, the understorey could provide a cool place that 
could be used for a wide variety of purposes from social gatherings to the storage of 
vehicles.  
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Section	  1. People	  and	  habitat	  	  
Queensland occupies the northeast sector of the continent of Australia. It is bisected by 
the Tropic of Capricorn with half its land in each of the tropical and temperate zones. That 
part which lies in the temperate zone could justly be described as ‘sub-tropical’. Summer 
temperatures in both zones are high and when accompanied by the high humidity of the 
coastal zones results in uncomfortable sultry conditions both day and night. Inland zones 
in the western regions are arid often with hot summer and cold winter temperatures. Low 
humidity is the norm in both summer and winter conditions west of the Great Dividing 
Range.  
 
Figure 59: Map – Queensland, showing places mentioned in text. Source: Author’s collection 
From Cape York to the southern boundary the Great Dividing Range separates the coastal 
plain from the inland plateau. The vast majority (70%) of all run off from rainfall flows to the 
Gulf of Carpentaria and the Coral Sea. From the southeast, from much smaller 
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catchments, a significantly lesser amount (24%) flows to the Pacific Ocean. Inland river 
systems handle only minimal amounts (6%) draining either to the rivers of New South 
Wales or Lake Eyre.1 In the tropics summer monsoon rains can cause flooding to vast 
tracts of savannah lands in the region of the Gulf of Carpentaria. Flooding in these 
relatively flat and poorly drained areas can take months to clear. The final stages of 
drainage can result in a system of stagnant marshes that eventually disappear in the dry 
season. Flooding of coastal rivers over eons has provided deposits of loam enriched with 
humus. In their natural state the river plains supported plant life in the form of tropical 
grasses and lush vegetation. The system of inland rivers flowing west are also capable of 
flooding in heavy wet seasons.  
In the summer season, cyclonic tropical storms can spin up in the Coral Sea and the Gulf 
of Carpentaria, crossing the coast with destructive winds and a deluge of rainfall with 
consequent heavy flooding. When these storms cross the coast, coinciding with a high 
tide, a tidal surge can invade the coastal plain. As these storms head south they lose their 
intensity turning into ‘rain depressions’ that can also cause extensive flooding.  
Marshlands occupy substantial areas of the coastal plain. To a limited zone to the south 
and a larger zone to the north, tracts of rain forest cover the coastal ranges and the 
coastal plain. Any skilled nineteenth century observer of places liable to miasmatic 
diseases could identify the following environmental features of Queensland as hazardous 
in that regard: 
 High temperatures and excess moisture in the summer. 
 Sultry conditions marked by a lack of free ventilation in the summer. 
 Tracts of humus rich soil that could emanate ‘noxious exhalations’. 
 Extensive marshes with rotting vegetation to the coastal zones. 
 Large tracts supporting excessive or rank vegetation. 
 Extensive stands of jungle.  
To the above list the skilled observer would add the myriads of mosquitoes and sandflies. 
Although the mosquito was not identified as the vector of any fevers, they were a torment 
that could substantially lower the quality of life during sultry summer conditions. There is 
abundant evidence that early Queensland had more than its fair share of tormenting 
insects. Kennedy offers the following descriptions:  
There are few countries so full of insect-life as Queensland. I will confine my 
remarks to some of the principal kinds, as their name is legion. Mosquitoes are 
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ranked first as ‘the plague of one’s life’. There are several species, the worst being 
the small black mosquito that frequents the scrubs as a rule, but is found 
everywhere after rain.2  
Those towns, which are built a long way up rivers such as Brisbane, Maryborough, 
Rockhampton, I have invariably found to be worse for heat and mosquitoes than 
any part of the world.3  
Charles Eden was of the opinion that Queensland’s ‘Mosquitoes and sandflies are another 
curse driving men horses and cattle half wild’. Surveyor Wilson reporting on the site of 
Somerset made the hopeful note ‘No mosquittoes (sic) yet’.  
The observer who recognised areas of potential perilous miasmata would also be able to 
identify places high in the Great Dividing Range where ideal conditions existed for that 
much-valued ‘change of air’. The Atherton Tablelands behind Cairns and Stanthorpe near 
the southern border would both have been identified as ideal hill stations.  
In the first decade of the twentieth century most, if not all, of the suspect environmental 
factors noted above were excused in terms of a perceived potential to spawn disease. 
Only those features associated with the establishment of mosquito habitats were 
considered to be of concern in matters of community hygiene. If we accept one label of a 
warm wet climate as the existence of large numbers of mosquitoes in a ‘season’ of each 
year, then we can classify most of Queensland as warm and wet. Permanent mosquito 
habitats, both estuarine and fresh water, are to be found along the coastal tracts while 
those of the inland areas may be dependent on annual replenishment.  
Subject to the limitation of altitude and a suitable habitat, anopheles mosquitoes are to be 
found in both tropical and temperate zones. These include An. annulipes, An. amictus, An. 
hilli, An. meraukensis, and An. bancroftii. In the northern tropical areas An. farauti, of three 
varieties, are known to exist as far south as a line between Townsville and Ingham and are 
suspected of living even further south. The An. farauti is considered to be the most 
efficient of the Queensland malarial vectors and is associated with the major outbreak of 
malaria in Cairns in 1942. On that occasion 700 civilian cases of vivax malaria, were 
reported. Aedes aegypti, widespread in Queensland, carry the virus of dengue, named in 
earlier days as ‘break-bone fever’. This mosquito is a native of Africa and has been widely 
distributed by the human species. In Africa and the tropical New World it is the vector of 
yellow fever. Aedes vigilax found in the coastal regions, are the vectors of Ross River 
fever.  
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The first Europeans to make a permanent settlement in what was then the northern zone 
of the colony of New South Wales were recalcitrant convicts and their military guards. 
They came in 1824 to Moreton Bay and were relocated in 1825 to the Brisbane River site 
that would become Brisbane, the administrative centre of the Colony/State of Queensland. 
By the late 1830s graziers working their way up though the inland areas of New South 
Wales had reached the border of the future colony. In 1839 removal of the convicts from 
Moreton Bay was commenced and after surveys of the new lands had been completed, it 
was declared open for free settlement in 1842. Settlement proceeded quickly fanning out 
both to the north and the west.  
In the established methods of European colonial conquest scouts were sent out to explore 
unknown areas. Dr. Ludwig Leichhardt, under private sponsorship, took his team from the 
Darling Downs to Port Essington in 1844-45 in one of the epics of Australian exploration. 
He was enthusiastic for the tracts he crossed in a mild winter and near the Gulf of 
Carpentaria recorded his opinion of its Climate:  
June 21 - The mornings and evenings were very beautiful and are surpassed by no 
climate that I have ever lived in….The state of our health shewed how congenial the 
climate was to the human constitution; for, without the comforts which the civilised 
man thinks essentially necessary to life; without flour, without salt and miserably 
clothed, we were yet all in health; although at times suffering much from weakness 
and fatigue.4  
If Leichhardt had arrived in this area in January-February, he may have found vast flooded 
areas, mosquitoes and summer heat such as he experienced later in Arnhem Land ‘which 
had so enervating an effect on us, that the slightest exertion was painful’. 
In the gulf lands Leichhardt recorded an unusual type of aboriginal structure:  
We saw a very interesting camping place of the natives, containing several two-
storied gunyas, which were constructed in the following manner: four large forked 
sticks were rammed into the ground, supporting cross poles placed in their forks, 
over which bark was spread sufficiently strong and spacious for a man to lie upon; 
other sheets of stringy bark were bent over the platform, and formed an arched roof, 
which would keep out any wet. At one side of these constructions, the remains of a 
large fire were observed, with many mussel-shells scattered about… Mr. Gilbert 
thought the two-storied gunyas were burial places; but we met with them so 
frequently afterwards, during our journey round the gulf, and it was frequently so 
evident that they had been so recently inhabited, that no doubt remained of their 
being habitations of the living, and constructed to avoid sleeping on the wet ground 
during the wet season.  
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The above raises a number of questions. Leichhardt’s opinion, based on orthodox 
‘miasmatic’ understanding, was almost certainly in error. Anne Millard is more likely to be 
correct in her assessment that they were sleeping platforms with an adjacent fire to smoke 
the mosquitoes away. That raises the query that these raised platforms could have been of 
Malay influence by contact with trepang fishers. And that in turn raises the further point 
that such contact may have introduced malaria to north Australia.  
In 1847, under directions from W.E.Gladstone, Secretary for the Colonies, the New South 
Wales administration attempted a settlement at Port Curtis with the intention of 
establishing the new colony of ‘North Australia’. The attempt was a debacle abandoned 
only five months after establishment on the instructions of Earl Grey who had replaced 
Gladstone. An account of the ill-fated venture reveals that the Queensland summer, so 
unlike Leichhardt’s winter, was not to be taken lightly. Arriving in two waves in January and 
February the aspiring colonists quickly lost their pioneering enthusiasm:  
It was mid-summer. It rained heavily. The temperature in the tents reached 110 
degrees day after day. The colonists were tormented with mosquitoes.  
In 1848 Edmund Kennedy led his ill-fated exploring party to the far northern zones. The 
party landed at Rockingham Bay, just north of the future town of Cardwell, with the 
intention of travelling to the top of Cape York. Kennedy had great difficulty in crossing the 
coastal swamps to gain access to his intended inland route. Eventually finding a way 
across these barriers and through the rain forests of the coastal escarpment, the party 
gained access to the more open tableland hinterland. There they met another hurdle. One 
of the few survivors of this expedition, William Carron, described their new problem in his 
journal:  
June 28 -…Luff and Douglas were this day taken very ill with the ague. 
June 29 -…Luff and Douglas being no better Mr. Kennedy with three others 
proceeded to examine the country in advance of us. 
June 30 - This morning Luff was a little better, but Douglas was able to eat but 
little… 
July 1 -…there being plenty of grass however at the camp, and the men no better, 
he (Mr. Kennedy) determined to defer our advance till Monday. 
July 3 - Early this morning we prepared to start, but Luff and Douglas being seized 
with a fit of ague, we were compelled to stop…. 
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July 5 - Luff and Douglas now began to get better, but being still unable to walk, we 
could not break our camp. 
July 6 - We started early this morning.5  
The ague that had prostrated Luff and Douglas had halted the progress of the expedition 
for a total of eight days. We know now that the route was through the field of the 
An.farauti. We can be reasonably certain that those who read Carron’s account before 
they ventured into the north would have noted this incident with some concern.  
By 1858, the year before separation from New South Wales, the graziers had reached the 
Tropic of Capricorn where a minor gold strike at Canoona started a rush from the south. 
When the rush was over some of the miners remained to establish themselves in the new 
township of Rockhampton. The population of these northern areas of New South Wales 
had reached 23,520 thinly spread from Brisbane to Rockhampton and out into the west. 
Three river ports of Brisbane, Maryborough and the infant Rockhampton served the 
colonised areas.  
Queensland was proclaimed as a separate colony in December 1859 with the privileges 
and responsibilities of self-government. The new government had as a high priority the 
population of its vast tracts. In 1860 it commenced a migration programme that would 
continue until the incorporation of the colony into the Commonwealth of Australia. 
Woolcock’s Rights of Passage describes this saga of migration providing a detailed 
account of a scheme that was an exemplar of nineteenth century migration. With agents in 
the British Isles and Hamburg, a stream of suitable men, women and children were 
shipped to Queensland with the flow regulated by the fluctuating economic health of the 
colony. In the period 1860 to 1900 in 1,317 chartered voyages, a total of 241,740 people 
embarked for Queensland and 239,802 landed. The migrants were clearly a healthy lot; 
their survival rate in transit was 99.3%. By 1900 Queensland’s population of 498,249 
represented a twenty-fold increase since separation from New South Wales. A lot of new 
housing was required over a short period of time to house the new arrivals.  
Not all the migrants were from the British Isles or Hamburg. There were those who came 
from other tropical places to grow sugar cane:  
• From Louisiana, Rob Muir, to establish Benowa Sugar plantation where the Gold 
Coast suburb of Benowa is now located. 
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• From Mauritius, Joseph Kelsey to Bowen to establish a sugar plantation that failed 
for lack of rainfall. 
• From Southern India, James and Richard McKenzie, to establish Gairloch Sugar 
plantation in the Herbert River area. 
• From Java, John Spiller to establish Pioneer plantation in the Mackay region. 
• From Saint Kitts in the West Indies Alexander and James McDonald to establish 
Inverness plantation in the Mackay region. 
• From the West Indies, Hugh McCready to establish Palmyra plantation in the 
Mackay region. 
• From England via Demerara, where he had studied sugar production, John Ewan 
Davidson who would first attempt a plantation at Bellenden Plains near Cardwell 
and finally achieve his goal at Alexandra plantation in the Mackay region.  
From tropical regions came some of the officers who were to command the Queensland 
Native Police: 
• From India, William Thomas Powell and Henry Browne. 
• From the Royal Navy, Alexander Douglas who had served in the Chinese 
campaigns.  
From Ceylon where he had managed a plantation: 
• George Elphinstone Dalrymple, the first Lands Commissioner in the tropical regions 
of north Queensland.  
The above list is a small sample of those who knew about fever and quinine and were 
likely to be aware of the benefits of elevating their homes either on an elevated site or on 
pillars and arches.  
One of the first actions of the new Queensland Government was to address the settlement 
of lands north of the Tropic of Capricorn. After a brief pause to reconsider the land laws, 
the settlement of the tropics began. Under the leadership of George Elphinstone 
Dalrymple, a combined sea and land expedition set out from Rockhampton and 
Marlborough to establish Bowen at Port Denison as the administrative centre of the newly 
proclaimed Kennedy pastoral district. From Bowen the graziers spread out north and south 
along the coastal plain and into the hinterland areas of the Burdekin River that had 
impressed Leichhardt. From that base further pastoral districts were opened. This phase of 
expansion required a number of new townships. Bowen, Cardwell, Townsville and Mackay 
were added to the east coast, and Burketown and Normanton to the Gulf of Carpentaria. 
At the top of Cape York at Port Albany the settlement of Somerset was established. All 
these were established by 1867. 
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With colonists established over much of Queensland, prospecting for gold was inevitable. 
Gold was the giant lottery of nineteenth century Australia. All that was required to join in 
the game was a gold pan and patience. Its prize could be the great wealth that so few 
were to win. Payable deposits were found in the south at Gympie, Crocodile Creek and 
Calliope and in the north at Peak Downs, the Cape River, Gilberton, the Etheridge, and 
Ravenswood. These finds were followed in the 1870s by the bonanzas of the reefing 
goldfield of Charters Towers and the rich alluvial field of the Palmer. Prospecting out from 
the Palmer unveiled the Hodgkinson field. Adjacent to each of the major goldfields were a 
scatter of smaller mining centres. A further group of coastal townships were required to 
service the miners. Cooktown, Port Douglas and Cairns appeared on the Queensland 
Atlas by 1876.  
By 1870 sugar cane was being grown on 6,300 acres at plantations in the river-land 
regions of Brisbane, Maryborough, Beenleigh, Nerang, Mackay, Cardwell, Bowen, 
Townsville, Rockhampton and Buderim.  
In matters of health Australia had a good start at Sydney Cove. This was not the first 
choice for first settlement. Botany Bay had been the intended site but Governor Philip had 
rejected it for a number of reasons which included ‘the dampness of the soil by which the 
people could probably be rendered unhealthy’.  
Watkin Tench, who we recall was critical of Rio de Janeiro, must have been greatly 
relieved to find that his new posting was to a location where:  
…insects, though numerous, are by no means, even in summer, so troublesome as 
I have found them in America, the West Indies and other countries. 
 The climate is undoubtedly very desirable to live in. In summer the heats are 
usually moderated by the sea breeze, which sets in early, and in winter the degree 
of cold is so slight as to occasion no inconvenience. Once or twice we have had 
hoar frosts and hail, but no appearance of snow. The thermometer has never risen 
above 84, nor fallen lower than 35…Nor is the temperature of the air less healthy 
than pleasant. Those dreadful putrid fevers by which new countries are so often 
ravaged are unknown to us and, excepting a slight diarrhoea which prevailed soon 
after we landed, and was fatal in a few instances, we are strangers to epidemic 
diseases.  
These salubrious conditions could not have been predicted with any surety prior to the 
arrival of the First Fleet. Canada was much further from the equator, yet in the estuary of 
the St. Lawrence River seasonal epidemics of malaria were not unknown. In 1763 General 
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Wolfe had suffered from a fever suspected of being malaria at the battle for Quebec. 
Tench described the buildings of the settlement with some pride. While the hospital was 
‘wretched’ it had the advantage of being well sited; there was no evidence of ‘bad air’:  
Luckily for the gentleman who superintends this hospital, and still more luckily for 
those who are doomed in case of sickness to enter it, the air at Rose Hill has 
hitherto been generally healthy.  
Summarising the glories of the new colony Tench noted:  
I will venture to assert in few words that no climate hitherto known is more generally 
salubrious…than that of New South Wales.  
In a colonial world where matters of health could be predicted by Climate, it was only to be 
expected that the warmer lands north of Sydney might seed the dreaded fever and flux. 
Governor Brisbane, briefing Lt. Miller in 1824 on the proposed new penal colony for 
Moreton Bay instructed as follows:  
Your first attention on arrival is to be directed to the choice of an airy situation 
contiguous to fresh water for the site of your encampment.  
Lt. Miller and his charges were being sent off the warmer parts of the continent. The 
governor was clearly concerned for the survival of the venture. There was possibly little 
surprise when ‘putrid fevers’ made an early appearance at Moreton Bay. The first taste of 
the future was revealed. Douglas Gordon, investigating the health of the penal settlement 
identified three major epidemics during its life span. These were dysentery, ophthalmia 
(trachoma) and ‘febris intermittens’ (intermittent fever).  
At the Moreton Bay penal settlement in the summer months of 1828-1829, a total of 220 
deaths were caused by dysentery. This was followed by a short epidemic of ophthalmia, 
and then ‘the third epidemic to ravage the settlement was a type of fever that was probably 
malaria’. A study of the effects of this fever revealed that ‘most sufferers had a relatively 
short stay in hospital and the mortality was not high’ further noting that ‘a similar type of 
fever seemed to be experienced in the initial period when some other new districts were 
opened’. Dr. Cowper, the first resident medical officer to the settlement made the 
diagnosis of intermittent fever and this was confirmed by Dr. Bowman, sent up from 
Sydney to inquire into general medical administration.  
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Poor diet was considered partly responsible for the early dysentery epidemic. A plantation 
at Eagle Farm had been established to ensure supplies of fresh food. It was from the 
swampy ground of this farm that the source of the fever was traced. Bowman 
recommended the termination of cultivation of land near the swamp ‘from which the 
exhalation appears to have been very pernicious to the health of the many individuals 
employed there’. As the summer abated the number of cases of fever fell. Bowman noted 
that ‘A gradual diminution in the number of cases would appear to have taken place from 
January to May, most probably arising from a gradual abatement of the atmospheric 
temperature, and a diminished power of the sun’s rays to evolve the particular miasmata 
upon which Intermittent Fever more immediately depends’. Gordon discusses briefly 
whether or not the diagnosed intermittent fever was true malaria. The possibility of contact 
with India as a source of parasites is raised, as is the situation that cases continued to be 
reported during the winter months when the activity of mosquitoes was negligible. A further 
epidemic of fever was to occur in 1842-1843 when Dr. Ballow was the surgeon to the 
Moreton Bay hospital. Ballow advised John Dunmore Lang, the sponsor of a private 
immigration programme that:  
Intermittent fever prevails at times only, chiefly in certain localities, more particularly 
in the neighbourhood of swampy grounds, and in situations where there is no 
current of air to drive off the miasmata arising from decaying vegetable matter.  
Ballow was to die as a victim of typhus in 1850. Whether or not the intermittent fever of 
Moreton Bay was true malaria is of minimal importance to the thrust of this text. The 
medical officers believed it was ‘intermittent fever’ and it is certain that the community at 
Moreton Bay was prepared to accept the word of the medical experts. This situation 
applies to the total text in terms of correct identification of what is now called malaria. It is 
now known that some of the ‘coastal fevers’ of early Queensland were diseases other than 
malaria but such diseases would have been considered to be diseases of miasmatic 
origin.  
The 1864 census counted the population of Queensland at 61,467. Accepting this figure 
as a mean for the decade implies that the population density of Queensland was 
equivalent to the contemporary population of Rockhampton being dispersed from Brisbane 
to the Gulf of Carpentaria and Cape York. It was not an even dispersal; there were clusters 
of people around the three principal towns of Brisbane, Maryborough and Rockhampton 
with the grazing and farming lands very sparsely populated.  
Chapter 4: The Queensland elevated house 
 
212    
On a comparison with England, from whence so many Queensland residents had come, 
the mortality rate (deaths/1,000/annum) for Queensland was very favourable, although we 
must allow that the influx of young and healthy migrants would have influenced the figures. 
Concerns about health would have provided few difficulties to any aspiring migrants from 
England. This may not have been true for those who came from Ireland where it would 
seem that a predominantly rural population enjoyed better prospects.  
Table 6: Mortality rates in Queensland, England and Wales and Ireland. 
YEAR Queens-
land 
England 
and 
Wales 
Ireland YEAR Queens-
land 
England 
and 
Wales 
Ireland 
1860 18.58 21.20  1865 21.42 23.20 16.70 
1861 16.02 21.600  1866 25.76 23.40 16.80 
1862 20.06 21.40  1867 17.80 21.70 17.00 
1863 23.89 23.00  1868 17.36 21.80 18.80 
1864 21.32 23.70 16.50 1869 16.21 22.30 16.40 
In our considerations of the general state of health in early Queensland it is not possible 
within this thesis to attempt to consider all diseases. Therefore we will identify two aspects 
of community health that would have been of major concern to the colonists. These will act 
as measures for the whole range of miasmatic diseases. The first group of diseases are 
those related to infant mortality, and the second the malarial diseases.  
While the majority of the population may have been unworried about their own health, the 
survival of their children was another matter. This was not a problem exclusive to 
Queensland; it was a worldwide problem. In nineteenth century Europe infant mortality 
accounted for 30% to 40% of all children. The 1862 Annual Report of the Registrar 
General noted the increase in the mortality rate of Queensland from 1861 to 1862. The 
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Registrar General was clearly not prepared to accept high infant mortality as a situation 
that was beyond human intervention:  
The increased mortality of the year has principally taken place in the maritime towns 
of Rockhampton, Maryborough, and Brisbane, young children having been in each 
case their most numerous victims. Many causes suggest themselves as probably 
assisting the exceptional season in this much to be lamented mortality; but this is 
not the place, nor is it my province to enlarge on them; my duty is simply to point 
out the fact, and I leave to others more conversant with the subject to say how far it 
is remediable. In a climate always, and with truth, considered favourable to human 
life, it certainly is lamentable to see 27.85 per cent or more than one-fourth of all the 
children born in the larger towns die before completing their first year, and nearly 
one-half before reaching five years of age.  
In 1863 the Registrar General resumed his crusade:  
The total number of deaths was 1,275,…Of these deaths 628 were of children 
below five years of age, and 488 of children below the age of two years…This is a 
bad state of affairs, and deserves most serious consideration. That it is in our 
power, to a great extent to check this sad waste of human life, admits, I think, of 
little doubt…  
And again in 1865:  
The deaths throughout the whole Colony of children below two years of age are in 
the year 1865 exactly 50 per cent more numerous than they were in the year 
1864…This excessive infantile mortality is to be attributed to the large number of 
deaths among the children of the newly arrived immigrants…  
The culprits were diseases such as diphtheria, whooping cough and the most savage of 
all, summer diarrhoea. DuPont lists a number of criteria for the control of diarrhoea in 
developing countries and Queensland was certainly a developing country in this era. 
These criteria include basics such as clean water, adequate systems of sewage disposal 
and high standards of personal and food hygiene with adequate nutrition.6 The towns of 
nineteenth century Queensland, like many others in the world, were clearly deficient in 
these amenities and attitudes. In the period under review most childhood diseases were 
considered to be of miasmatic origin. Any proposition put to the community that the 
adoption of an elevated mode of building could alleviate the miseries of infant mortality 
would have found many willing ears. However, it was not until 1900 that there was ‘a 
remarkable fall in infant mortality which has never been satisfactorily explained’.  
Of secondary concern would have been the incidence of ‘intermittent fever’ and ‘fever and 
ague’. The colonial experience of fevers was such that there could be little confidence that 
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the future could promise anything other than continuing epidemics that would make life 
very miserable. Before considering the malarial fevers of early Queensland it is necessary 
to recognise the changing meaning of the word ‘malaria’. It was not until 1881 that the 
word ‘malaria’ began to be applied exclusively to a specific disease in Australia.7 Until that 
date ‘intermittent fever’ and ‘fever and ague’ were the customary descriptions for the 
disease that was to become known as ‘malaria’. Prior to 1881 the word ‘malaria’ generally 
meant ‘bad air’ or ‘miasma’.  
We have previously noted two outbreaks of intermittent fever in the Southeast sector of 
Queensland. The first was in the convict era with the second at the commencement of free 
settlement in 1842-43. By 1860, although its incidence had considerably diminished, 
fevers deemed to be of miasmatic origin, were still to be found in the southern parts of the 
colony. In that year Dr. Frederick Barton lecturing on local health issues advised:  
The diseases occurring in Queensland from atmospheric causes, and most 
commonly noticed, are ague, continued fever, chronic rheumatism and influenza - 
the first two being caused by the exhalation of vegetable miasm; the next by undue 
exposure to wet and night air; the last by some unknown state of the atmosphere 
producing at first ordinary colds, which soon become infectious and epidemic.8  
In 1866 Dr. Lansdowne, giving evidence before a committee, stated that he did not believe 
in the contagion theory generally, however some diseases such as scarlet fever, measles 
and smallpox were clearly highly contagious. In the case of some local fevers, they were 
clearly of miasmatic origin. Asked whether ‘colonial fever’ could be considered as a local 
fever, he answered:  
Yes; and there is always a local fever such as ague in some places. You generally 
find it localised. In Petrie Terrace there has been a great deal of it; which arises 
from the locality giving off miasma and a person who is in bad health is ready to 
take it.9  
The discussion of these important matters was not restricted to the medical profession. 
The Brisbane Courier commented after a period of blustering winds:  
…After the first oppressively sultry days of this week, it might be supposed that we 
in the city should rejoice at the desiccating wind that now prevails, and that so 
effectively dissipates the miasmatic exhalations which arise on all sides from the 
accumulation of decaying animal and vegetable matter through the want of ordinary 
drainage. But we fear that ‘the cure is as bad as the complaint’, for, if for a short 
week we breathe a drier and purer atmosphere than usual, and if we escape an 
incidental attack of catarrh or influenza from the penetrative powers of the wind on 
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our mucous membrane, we are not more able to endure with indifference the 
abominations that the rapidly approaching hot season will multiply in our midst….10  
Malaria was to follow the tide of settlement. As each new area was opened it was 
accompanied by epidemics of ‘fever and ague’. References to its incidence are to be found 
in regional histories. Gayndah, a service centre for the Burnett Pastoral District in the 
Maryborough hinterland, had malarial problems in the 1850s. Local historian Doreen 
O’Sullivan writes:  
Gayndah, according to the Courier’s correspondent, was ‘in a wretched state’ in the 
early 50s. ‘All along the main street, from the Court House to the blacksmith shop, 
the inhabitants are laid up with fever and ague’. Babies died. ‘In fact, the town 
seems like one vast hospital, from the sallow, plague-stricken appearance of the 
residents’. Supplies of quinine were low, and ‘doctors were charging a guinea for a 
powder and a draught…boasting they can realise twenty guineas a day, the 
complaint being equal to a rise in wool’.11  
A sign marking an historic site invites travellers to pause on the Warrego Highway a few 
kilometers west of Miles. The sign marks a plaque, the gift of the Queensland Women’s 
Historical Association, recording the fate of a number of people buried on that site.  
These graves are believed by the Miles and District Historical Society to be those of 
fettlers and their families who were engaged in building the railway line extending 
westward from Miles.  
The contractors for the section from Miles-Drillham-Dulacca were Stephen Fountain 
and Company, and their contract price for this was 60,802 pounds for the 26.46 
miles opened on 3rd March 1879. 
Among the graves are those of Agnes Blacklock, born at Paddy’s Creek and died 
there 22nd May 1878 age 5 weeks; Herbert William Walden, born in Yorkshire, 
England, died of fever and ague 9th February 1879 at Drillham Creek, age 2 years 
3 months; John Hansen, born in Gatton, died of dysentery 3rd February 1882 at 
Paddy’s Creek age 1 year; twin girls, Annie Kuhnert, died 21st. March 1883, aged 1 
day; and Bertha Kuhnert, died 31st march 1883 age 11 days. Both were born at 
Paddy’s Creek, and died there of debility; Clara Waters, born in New South Wales 
died of fever and ague, during childbirth 10th June 1878, at Paddy’s Creek age 17 
years and her infant son, born at Paddy’s Creek and died there 23rd. May 1878, 
aged 4 days.  
Judith Wright, writing in a narrative style about the experiences of her forbears in the 
Leichhardt pastoral district, in the backcountry of Rockhampton, tells a story of continual 
miseries. Drought, floods and isolation were accompanied by an extended epidemic of 
fever and ague:  
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Two illnesses seemed endemic in the north: the dreaded spue (sic), caused 
probably by monotonous diet and malnutrition, which prevented men from eating 
even the beef and the poor ration-flour dampers that they lived on, and brought with 
it the tormenting pus-filled sores of the Barcoo rot; and the malaria-like illness called 
fever and ague, which seemed born of the steamy wet season.12  
A shortage of quinine was a problem:  
As they dismounted at the yards, Fred came across to greet them. He was startling 
thin, and trembling with uncontrollable ague. Four of the men were down with 
sickness, he told them. It was some kind of fever, but worse than usual; he had 
already had one go of it, though not badly. Quinine was very short, for the whole 
district was full of fever and at the mines at Copperfield a single bottle was now 
selling for more than a good horse would fetch.13  
Just as the fever at Moreton Bay had abated, so also in the Leichhardt:  
One relief at least the drought years had brought the fevers that had oppressed the 
household had vanished. There had been no wet seasons, so that the mosquitoes 
and sandflies had found nowhere to breed. The children now were clear of the 
disease, and though May still sometimes fell ill, burning and shaking, with a 
recurrence of the old infection, the new baby Elsie, had never had it, though she 
was two years old.14  
Oscar de Satge who was working Peak Downs in the Rockhampton backcountry in the 
same time period reported his fever:  
The cool season was beautiful, though heavy dews were an augury of a dry time 
ahead. The dews had the effect of bringing on fever and ague among some, and I 
soon had a bad touch of it.15  
While de Satge seemed indifferent to his touch of fever, he was concerned for his 
employee, Fred Want, who ‘was unfortunate with fever and ague, to which he used to fall a 
special victim’.16  
A.J. Boyd, a school inspector and part time journalist, contributed a weekly column to the 
Queenslander newspaper about the people he met on his travels. Boyd made his subjects 
very genuine people by giving some of them fever and ague. In this description of a 
prospector in the Einasleigh district he also makes it clear that a bout of fever was nothing 
to rant about:  
Here I fell in with some of my particular friends, and I was treated very kindly by the 
manager, Mr. Lambton. I caught the fever while here, and when I recovered I went 
to Messrs. Cassidy’s station.17  
Chapter 4: The Queensland elevated house 
 
217    
Concerning the risks of living on the road as a carrier:  
‘Does we ever have sickness or accidents? My word we does. Many a poor chap 
goes down wi’ fever an’ ague. But that ain’t so bad as the low fever. There’s none of 
us but could count a few times as he’s had to camp for a week or two till the fever 
left him. There’s no doctors on them bush roads. You has to doctor yourself. We 
always carries some pills – Holloway’s or Cockle’s – an’ a bottle of painkiller, and 
one of chlorodyne. Them things generally keeps us right, along wi’ a little quinine for 
the fevers. The worst is meetin’ wi’ an accident, like a broken arm or leg’.18  
The kindness of rural dwellers in times of sickness was commended by Boyd:  
I remember once having been attacked by fever and ague during a wet season in 
the north of Queensland. I left my camp and made my way to a station some forty 
miles off. Never shall I forget the care bestowed on me there. I was tended as if I 
was in the midst of my family.19  
And finally from Boyd, a telling sketch of a disreputable swagman:  
A gaunt, hungry-looking, fever and ague stricken wretch walked into a squatter’s 
room one day and demanded something to eat.20  
Just as the fever that affected Moreton Bay had abated and then disappeared, with the 
same happening in the Burnet and Leichhardt Districts, this pattern was to be repeated 
with the opening of further new districts. After the Leichhardt, the Kennedy District based 
on Bowen was to experience the same situation. Historian Anne Allingham, researching 
the early pastoral ventures of the north notes the wide spread incidence of fever and 
ague.21 As in the case of the Leichhardt the fever and ague was also to compound on a 
host of other problems. Much of the land was unsuitable for sheep and there was no 
market for the cattle that replaced the sheep. Prolonged dry spells, floods, distance from 
ports and the miseries of isolation accompanied high debt. Like the intermittent fevers that 
had troubled the southern regions fever and ague of the tropics was characterised by high 
morbidity and low mortality.  
Charles H Eden, in Queensland from 1863 to 1871 provided a very matter of fact 
description of this illness:  
Nearly everybody has fever and ague in a greater or lesser degree, the attacks 
being intermittent, and when the ‘shakes’ are on you, death would be a happy relief. 
Quinine is pronounced the best remedy, but I scarcely think anything would keep it 
off. Lucy escaped from it for a long time; indeed an idea was prevalent that the 
weaker sex are exempt from it, which of course is absurd.22 
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E.B.Kennedy who had a four-year domicile in Queensland in the 1860s provides a very 
effective description of fever and ague:  
The few maladies that are peculiar to the colony are nearly always incurred in new 
districts: and I know, from experience, that one rarely escapes them in a new 
country. This applies particularly to fever and ague. It is the prevailing opinion that 
wet brings this on; this is true to a certain extent, but I have known many cases 
where men have had it, who have not seen rain for months, nor have they camped 
out, but when they were in ‘new country’. 
Before the country is ‘taken up’ there is something in the air or in the rank grass that 
breeds it. The first symptoms are usually a peculiar headache, a feeling of lassitude 
and an inclination to yawn and stretch. The shaking fits commence every other day 
at a certain time and continue to sunset when the fever commences and lasts far 
into the night often accompanied by delirium. One thinks nothing of the ‘shakes’ 
after a while, one simply prepares for them on the ‘bad day’ with blankets, rugs and 
fires; but the fever at night is very bad, making the patient very despondent and 
causing great thirst.  
Quinine of course is the standard remedy; but some never shake off the ague 
without change of air going to a more settled district…. 
There are numerous fevers and ague medicines advertised, but I cannot in justice 
quit the subject without recommending that made and sold by Mr. Berkerley of 
Queen St. Brisbane. I took some into the bush in a concentrated form, a few doses 
completely cured the disease in every instance in which I tried it, and often 
prevented it coming on….The mixture is black and contains quinine amongst other 
ingredients.23  
If we compare the above with the earlier description of the clinical course of benign tertian 
malaria there are notable similarities. An initial chill is followed by a fever with that 
sequence returning ‘every other day’. We also note that it could be treated by quinine, a 
sign that it was true malaria. While the fever and ague was benign, and very likely the 
consequence of Plasmodium vivax, there was another northern fever that was distinctly 
malignant. The ‘Gulf fever’ made its appearance in the tiny community of Burketown. 
There are a number of differing accounts of the appearance of this fever. Allingham notes 
the death of thirty-one persons in the township.24 Cumpston records the date at 1864 
noting ‘about fifty died of a total of seventy six people who formed the settlement’.25 Patrick 
cites a letter dated 16/6/1866 describing the advent of the fever. The letter begins:  
As in the case of all new settlements, I am sorry to record that fever has been 
prevalent here, and, in fact, in all new country lately taken up for some time; and 
deaths from that cause here on different stations now amount to thirty two.26  
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The following description, originally published in 1903, is from Edward Palmer. It numbers 
the deaths at considerably more than either of the above accounts:  
One of the first vessels to arrive in the Albert River in 1866 was the ‘Margaret and 
Mary’. She was said to have touched at some infected port in Java, and after arrival 
a fatal sickness broke out in Burketown that nearly carried off all the population. All 
hands that came in the ship died except the captain, his wife also falling victim. A 
new crew had to be engaged to work the vessel before she could get away. There 
is little doubt but that the great mortality among the residents of Burketown during 
1866 was traceable to the infection brought by this vessel. It was the wet season at 
the time, and this, in conjunction with the reckless life led by most of the people, 
and the want of medical assistance, increased the danger of the disease, and 
scores of strong men succumbed to its malign influence. 
It would be difficult to say how many men fell victims to the epidemic, but there must 
have been at least a hundred, besides those who died on the surrounding stations. 
The disease, which ended in fever and delirium, was as fatal to the strong as the 
weak, and the little cemetery soon looked like that of an old established town, so 
numerous were the graves. This outbreak gave Burketown an evil name. People 
began to leave it and when Normanton was opened in 1867 with the prospect of 
becoming a more suitable port for the district, many removed there to carry on their 
business… and none were left to sigh over Burketown’s fallen fortunes, or sing a 
dirge in memory of its history; its short and merry life was over, and none 
lamented.27  
Burketown had joined Victoria at Port Essington as a settlement abandoned for reasons of 
fever. The ‘Gulf fever’ was soon to be part of northern lore; much feared by the 
prospectors of the region. Its presence was not restricted to Burketown and environs. On 
7/5/1870 the Ravenswood correspondent to the Bowen Port Denison Times advised:  
I am sorry to have to report a large outbreak of illness just now. A malignant fever 
has made its appearance which has a great resemblance to the so-called Gulf 
fever. Last week three persons, the wife and two children of Mr. Ellis fell victim to 
this disease, while divers others are still suffering from it.  
The above passage suggests that it was unlike the normal ‘fever and ague’. Patrick notes 
that Elkington, a distinguished health administrator of early Australia, came to the 
conclusion that it was malignant tertian malaria caused by Plasmodium falciparum, the 
most deadly of the types of malaria.28 Cumpston states that a diagnosis as malignant 
malaria is certain.29 Whether it was malignant malaria or not is immaterial to this thesis. It 
was a virulent fever and as such would have been considered of miasmatic origin.  
It would be appropriate at this point to consider a ‘health-scape’ of the first decade of the 
colony of Queensland. The overall mortality rate was very acceptable; definite proof that 
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the colony had a ‘climate favourable to human life’. We must agree with the Registrar 
General that in such a favourable climate it was ‘lamentable’ that the infant mortality rate 
was so high. In the south of the colony fever in epidemic measure was still in the log of 
community memory. At the date of separation there were still cases of ague and other 
fevers of miasmatic origin with some localities such as Petrie Terrace suspect for their 
noxious exhalations. The Brisbane Courier was reflecting community concern about ‘the 
approaching hot season’ and the consequences of same to a poorly drained city. The 
expression ‘miasmatic exhalations’ was not considered to be beyond the comprehension 
of the Brisbane Courier readers; they were clearly well informed in these matters. In the 
‘back country’ of Rockhampton, the pastoralists had recovered from their early contests 
with fever and ague. In the ‘new country’ above the Tropic of Capricorn the first settlers 
were struggling with fever and ague so widespread that a bout of it was considered 
inevitable. In the far north was the dreaded gulf fever with both high morbidity and 
mortality.  
In the memory of some may have been the story of Port Essington. That settlement had 
captured the imagination of many Australian colonists. It had been seen as a place that 
assured the entry of Australia into lucrative Asian markets. With a direct road from Sydney 
to Fort Bourke; then a right turn, with another direct road to Port Essington, New South 
Wales would have access to a new era of wealth. When Leichhardt’s ragged team had 
turned up at Port Essington in 1846 it was a great day for the developing Australian 
legend. That party had been ‘mourned as dead for a long time. The Legislative Council 
granted 1,000 pounds, and the public subscribed 1,578 pounds to the party, which was 
presented to them by the speaker of the Legislative Council by a large public gathering in 
the School of Arts in Sydney’.30 Port Essington was well known for its association with the 
heroes. The withdrawal from Port Essington, and the reasons for same, would not have 
gone unnoticed in Queensland.  
It was in the decade reviewed above that the Queensland elevated house made its initial 
appearance.  
By the early years of the 1870s the ‘fever and ague’ that had caused so much distress to 
the graziers of the northern hinterland regions had run its course and began to disappear 
as mysteriously as had the fevers of Moreton Bay so many years before.31 When the 
Charters Towers Goldfield was proclaimed in 1872 thousands rushed to the new field 
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without any notable health problems. Only a decade previous this district would have been 
considered fever territory. Concerning the Climate and health of the goldfield the warden 
advised in his 1877 Annual Report.  
Climate - The climate of Charters Towers is not what its situation within the tropics 
would lead strangers to believe. It is situated on an elevation of about 1,000 feet 
above the level of the sea, and no matter how warm or how calm the day, night 
always brings a cool refreshing breeze.  
The deaths during the year amounted to fifty-six, a small number in a population of 
4,000, being an average of fourteen per thousand.  
These deaths were recorded under the sub-heading of ‘Climate’ as it was believed that a 
nexus existed between these two topics. While the warden makes no mention of malaria 
on the field, there may have been some isolated cases. Jane Black relates that 
F.H.Symes, an 1872 arrival in Charters Towers, ‘contracted malaria, returned home in 
broken health and soon passed away’.32  
While the pastoralists of the Kennedy and the Charters Towers miners were enjoying more 
salubrious conditions there were other areas further north that were not so fortunate. 
Malaria continued to plague the residents of the Gulf of Carpentaria region. In the 1870s 
the northern prospectors had pushed on to the ‘new country’ of the Palmer Goldfield in 
Cape York where they were joined by a rush from the southern colonies. This was 
predominantly an alluvial field and thousands were camped along the watercourses. From 
the Palmer there was another rush to the Hodgkinson field. Cooktown had been the port 
for the Palmer, but the Hodgkinson was too far south for easy access to that port. New 
ports were needed resulting in the establishment of Cairns and Port Douglas. Cairns, 
located on the malarious swampy coastal land that fronted Trinity Bay, won the bulk of the 
trade to the hinterland. Making a journey from the older settled districts to the ‘new country’ 
was a health hazard. C.W.Bowly took livestock from the Kennedy area to the Palmer 
Goldfield. His efforts were well rewarded financially, but poorly rewarded by a bout of 
malaria.33  
In 1882 the Registrar General in the Colony of Queensland identified 24 diseases of 
miasmatic origin. The following were listed as ‘Class 1 Zymotic Diseases: Order 1 
Miasmatic Diseases’.  
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Table 7: 24 diseases of miasmic origin 
Ague Boils Carbuncle 
Catarrh Chicken Pox Cholera 
Coryza Croup Diarrhoea 
Diphtheria Dysentery Erysipelas 
Infantile Fever Influenza Measles 
Metria Quinsy Remittent Fever 
Rheumatism Scarlatina Small Pox 
Typhoid Fever Typhus Fever Whooping Cough 
The disease noted as ague was certainly malaria while remittent fever was possibly also 
malaria. We have noted previously that in Jamaica the normal name for malaria was 
‘intermittent fever’ with ‘remittent fever’ used to describe yellow fever, which never 
appeared in Australia.  
In the 1870s and 1880s there was an expansion of the northern sugar lands; first to the 
lush Herbert River tracts and later to the scrub areas of the Johnstone River. Dr. Dyson of 
Normanton addressing the Intercolonial Medical Congress of Australasia gave a brief 
history of the malaria of these new sugar regions:  
PREVALENCE. 
Malarial fevers are generally prevalent in Northern Queensland, and are not limited 
to one particular portion of it. We find them on the eastern coast and in the Gulf of 
Carpentaria, and in those districts where the dense scrubs with rich soil are found, 
and also in the low-lying marshy country; also wherever new or virgin soil is for the 
first time worked, such as on the Palmer Goldfield, also the Croydon, and also 
where new railroads are being formed. This is the case in those districts where 
malaria was scarcely or never known to prevail previously. On the Johnstone River 
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in the early days of settlement, before the dense scrubs were cut down, malarial 
fevers were very prevalent, and a considerable number of Europeans first employed 
died there, or were invalided in consequence; but as the ground became cleared, 
so the fevers also became a milder type and less prevalent. The same also applies 
to Cairns, and to any place where there is luxurious vegetation and stagnant water, 
with decaying vegetable matter …  
TYPES. 
(A) Intermittent (quotidian, tertian and quartan); (B) remittent; (C) Typho-malarial. 
The intermittent varieties of quotidian, and especially tertian, are the most prevalent 
in the Gulf district. Remittent is rare, as I have only seen two cases of it during my 
four years’ residence. The typho-malarial, observed by Dr. White at Geraldon, is 
decidedly a malignant form of malarial fever and is decidedly fatal.34  
It is now known that the ‘typho-malaria’ noted above does not exist. It is likely that it was 
typhoid fever spread via human faeces and urine. Locations where large numbers of 
miners camped on watercourses, as at the Palmer River, would be very suspect in the 
incidence of typhoid fever. At that time typhoid was also considered to be of miasmatic 
origin. We note above the reference to remittent fever. Dr. Hunter had used this term for 
the yellow fever of the East Indies. As there was no yellow fever in Australia the term was 
now attached to another fever. Perhaps it was a fever that ‘remitted’ or went into remission 
as in the West Indian experience.  
Cumpston has collated the figures of recorded deaths in Queensland from malaria.35 The 
total from 1870 to 1890 was 1,789. The highest in any year was 233 in 1875. That high 
possibly marks the high incidence of fever at the Palmer River Goldfield. The average over 
the 20 year period was 89.45 deaths/annum. Considering that much of the malaria was 
likely to be vivax, there would have been a high morbidity with a low mortality. There were 
still reasons to be concerned about malaria, but on a comparative basis with the West 
Indies the fever problems in Queensland were trivial. In 1819 at Up-Park Camp in Jamaica 
there were 356 deaths from of a total camp population of 812. The year 1890 as noted 
above has been selected for a number of reasons. First it marks the beginning of the 
decline of ‘serious’ cases of malaria and second it provides a convenient date to 
reconsider the total health scene of Queensland.36  
In 1890 the overall mortality rate for the colony was a very acceptable 13.59: ‘very much 
the lowest recorded during the decennial period 1881-1890’. The major causes of death 
were from the following diseases:  
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Table 8: Major causes of death in 1890.  
Cause of death Notes Number of deaths 
Phthisis This was predominantly tuberculosis with the high total 
reflecting the high incidence of this disease among the 
Polynesians who worked as indentured labour in the 
cane fields. 
515 
Drowning The numbers were distorted by the inclusion of 121 
deaths by drowning in the ‘Quetta’ disaster. 
Concerning the high incidence of this cause of fatality, 
Oscar de Satge noted ‘dry as Australia is, generally 
speaking, it is strange how often you are called upon in 
time of floods to exercise your faculty of swimming. It is 
strange too, the number of deaths from drowning that 
occur in the bush generally’.37 
340 
Diarrhoea Practically all were infant deaths. 320 
Convulsions Representing the terminal stage of infant diseases.  279 
A high percentage of the deaths from diarrhoea and virtually all deaths from convulsions 
were of children. There were a total of 1754 deaths of children. Deaths of infants under 5 
years of age accounted for 39.96% of all deaths and 3.3 times the number of deaths from 
phthisis. Remittent fever with 30 deaths was very much at the lower end of the list. By that 
year it must have been clear that Queensland was not to become a ‘hell hole’ of malaria. 
That disease had become associated only with ‘new country’ and ‘early days of 
settlement’.  
Tuberculosis had emerged as an illness to be feared. The question of whether the 
elevated house might provide protection from tuberculosis was undoubtedly asked, as it 
was not considered to be a miasmatic disease. At the Intercolonial Medical Congress of 
Australasia Sir William McGregor, medical graduate and professional Colonial 
administrator, stated that the elevation of housing was useful for protection against 
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pulmonary complaints. At the date of the congress Sir William was the Administrator of 
British New Guinea. He would subsequently be the governor of Queensland from 1909 to 
1914:  
…The natives of the Possession are much more judicious than Polynesians in 
selecting sites for their villages, which probably has something to do with …their 
freedom from phthisis pulmonalis, which is certainly not a frequent occurrence, as I 
have met with only four or five well marked cases. As a rule, the natives of those 
parts of the Possession that I have seen build their houses on dry, stony, narrow 
ridges, from which there is perfect drainage; then the floor of the house stands on 
posts never less than five feet high. …the dwelling houses, as actually constructed, 
are admirably suited to avoid the evil effects of damp sites, &c, in producing and 
developing chest diseases. 
…Fever is the bug-bear of British New Guinea, but of this disease I have fortunately 
seen so little that I am not in a position to speak about it. The few cases I have seen 
have had the character of simple continued fever, but attended with much 
prostration, headache, and irritability of the stomach. The natives do not appear to 
suffer very much from it, but then they, as already pointed out, generally avoid 
building on low wet ground, and seem to keep in their houses at night.38  
The proposition made earlier that European colonists were influenced by the building 
traditions of indigenous peoples is supported by MacGregor’s statement. Assuming that 
others in the medical fraternity shared MacGregor’s opinion concerning phthisis, the 
elevated house had another stump to stand on: keeping its residents away from the damp 
ground conditions that affected the lungs.  
Summarising the health conditions of the decades 1870 –1900 we find that the infant 
mortality rate for children under one year (deaths/1,000/annum) dropped from 121 to 103. 
This was still far from acceptable. Brisbane held a continuing record for the highest infant 
mortality rate. In 1876 the infant mortality rate for Brisbane had been an incredible 248.39 
After 1900 there was a marked improvement in these matters.  
In the north malarial fevers were on the wane. The discovery of the mosquito vector was 
the massive step forward that would eventually lead to a new era of community malarial 
hygiene. We can assume that there was a much-diminished market for ‘Berkley’s Fever 
and Ague Medicine’ which could effect a cure in forty-eight hours and which never failed 
even in the case of ‘New Guinea Fever’.40  
It was in the later decades of the nineteenth century that a succession of discoveries was 
being made to confirm the germ theory of the transmission of disease. Microbiologists 
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identified the micro causes of such diseases as leprosy 1874, filariasis 1878, typhoid 1880, 
malaria 1880, cholera 1883, plague 1894, and dysentery 1897. Each new discovery 
ensured that the miasma theories were dying the death of a thousand cuts. By 1900 they 
were ready to pass into oblivion after more than two thousand years of misinformation. 
They had been based, as Dr. Marshall and Captain Tulloch had stated in 1838, on 
‘theories founded in error’. In 1900 the mortality rate for Queensland was a very creditable 
11.7. The early health problems were definitely abating.  
In the emerging Queensland scene a distinct mode of elevated housing was much in 
evidence. In the forty years since separation these houses were established as icons of 
the colony. The theories that had shaped these buildings were part of that corpus of 
medical knowledge that had been originally founded in error.  
It would be amiss to conclude this section without mention of Dr. Edward Albert Koch. In 
malarial research, during the period in review, he was one of Queensland’s medical 
heroes. He was considered to be ‘the best authority in Australia on malarial fever, and 
whose monument stands in Abbot Street (Cairns), opposite the Post office and the 
Q.N.Bank’.41 He had come to Queensland after having served as a surgeon on a migrant 
ship. He arrived in Cairns about 1881, the time of a ‘most severe visitation of malaria, due 
to the prolonged wet season and lack of drainage. The affairs of the town were at a low 
ebb, all interest in public matters had ceased…’42 Dr. Koch devoted much of his energy to 
community affairs and a study of the malarial diseases of the north. He associated the 
cause of malaria ‘with long wet grass and undergrowth, stagnant water and dampness’.43 
He died in 1901 having possibly learnt of the mosquito vector prior to his death. His 
monument no longer stands in its original central city location. Malaria was a focal 
community concern in colonial Queensland. Dr. Koch’s monument provided a statement 
concerning that man, the era and that concern.  
Queensland was not alone in Australia in its struggle with malaria in its foundation years. It 
was rampant in the Northern Territory where it bedeviled the heroic souls of Port Essington 
and the later pastoralists and miners. One of its lesser-known victims was the manager of 
Elsey station, one Aeneas Gunn. His much better known wife returned to Melbourne after 
his death to write ‘We of the Never Never’.44 In West Australia malaria was rife around the 
north coast as far south as Derby. As late as 1934 an outbreak of falciparum malaria at 
Fitzroy Crossing took 165 lives. Its victims thought it was influenza. 
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Considering that Australia’s northern lands lie so close to some of the most malarious 
zones of the world, none of the above should be surprising. Spencer identifies this reality:  
Long-established trading routes connected Aborigines, Malays, Torres Strait 
Islanders and Papua New Guineans, linking the interior and the north of Australia 
with the eastern islands of endemic Indonesia, and with endemic Papua New 
Guinea through the Torres Strait…malaria was present in Australia long before its 
colonisation by Europeans. Other evidence included the fact that the explorer 
Kennedy’s party contracted malaria in 1848 in a part of north Queensland that had 
not then been settled by Europeans….nomadism is not necessarily inimical to the 
establishment of malaria, nor does sparse population prevent the spread of an 
epidemic.45  
Australia was declared to be malaria free by the World Health Organisation in 1981. 
However the incidence of malaria in north Australia over the later years of the twentieth 
century has been so slight that it has little place in the community awareness.  
Section	  2. Up	  on	  stumps	  
 
Figure 60: Canning Downs homestead - Darling Downs. Source: John Oxley Library. 
There is abundant documentary and photographic evidence to show that the first houses 
built by Europeans in that part of Australia that became Queensland were built on the 
ground without any provision for sub floor ventilation. The first buildings were the convict 
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buildings of the penal settlement at Moreton Bay. They were in the military Georgian style 
that was the official cast for Government buildings. Their masonry construction sat them 
firmly on the ground. For the first free settlers buildings of timber slabs and bark with earth 
floors replaced initial tents. When those buildings were replaced with more sophisticated 
structures, as in the case of Canning Downs homestead on the Darling Downs, they were 
also ground fast buildings (Figure 60). Brisbane, as the focus of earliest settlement, has a 
few surviving residences of the founding days. Newstead House, the first part of which 
was built for grazier Patrick Leslie in 1846, has the marks of the Palladian formula for a 
healthy home. It is raised off the ground by virtue of a partly elevated basement. Wolston 
House, whose earliest section dates from 1852, has its approach façade only marginally 
above ground level with a basement incorporated into the sloping site. In neither case was 
there any allowance for the free circulation of air under the building. Victoria Barracks 
(circa 1861) provided ground floor sleeping accommodation for the local garrison with no 
margin to exclude miasma. However we must note that the Barracks were on a hill site. At 
Kangaroo Point there are a few surviving houses whose general ambience suggests that 
they were constructed prior to the general movement to elevate the homes of Queensland.  
The survival of these buildings was assisted by their masonry construction but this was not 
the normal method of construction for the early housing. In 1864 the Brisbane Courier took 
up the cause for promoting better quality and more appropriate design. The incidence of 
miasmatic diseases, and the distress relative to the high infant mortality rate, was probably 
at the core of this concern:  
So primitive is the style of architecture adopted by the great majority of people who 
build in Brisbane, that not only are the comforts of life not studied but its decencies 
are disregarded and shamelessly transgressed. Paltry '‘humpies'’ which are neither 
air-tight nor water-tight in floors walls or roofs, are run up with the frailest 
materials.46 
The reported defect concerning houses that were not ‘air-tight’ is possibly a reference to 
houses that were incapable of excluding the dreaded night air.  
We have noted previously that in the period 1860-1870, the first decade after the 
proclamation of Queensland as a separate colony, that malaria known either as 
‘intermittent fever’, ‘remittent fever’ or ‘fever and ague’, was to be considered as endemic 
to new areas opened for settlement. Its incidence has been noted to the complete length 
of the colony. Both the climate and the natural environment of the colony, based on 
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previous colonial experience, were perceived as capable of generating the noxious 
exhalations. The existence of cane plantations from Cardwell to Nerang was proof that the 
climate was warm and wet enough to warrant precautions. Cane colonies were invariably 
unhealthy places. It was in this period, 1860-1870, that the first elevated houses made an 
appearance in Queensland.  
 
Figure 61: A Squatter’s House. Source: E.B. Kennedy 1870. 
In 1870 E.B.Kennedy published Four Years in Queensland as a guide for prospective 
migrants.47 The sole illustration in the book was the frontispiece showing ‘A Squatter’s 
House’ (Figure 61). It shows a house with an encircling verandah raised on piers four to 
five feet from the ground. Such a house would now be described as a ‘low blocked’ or 
‘lowset’ house. By 1870 the elevated Queensland House was on its way to becoming an 
icon of the colony.  
There is no known date or place for the appearance of the first ‘low blocked’ house in 
Queensland. We can speculate that it was possibly a modest building, perhaps two or 
three rooms in a line, with a front verandah, and located on an early sugar plantation. The 
Chapter 4: The Queensland elevated house 
 
230    
owner may have been a migrant from another part of the tropical colonial world. The floor 
level was possibly 4 to 5 feet from the ground for that was an empirical dimension common 
to both the West Indies and to India. We can be sure that it was elevated to a height where 
it would be clearly evident that it was intended to clear the miasma layer and that it was 
open underneath to allow the cleansing free circulation of air under the building. It is also 
sure that this seminal house no longer exists.  
While we have no record of the earliest house, we can identify some very early examples 
of low blocked houses that were to appear in the 1860-1870 period. In the hinterland of 
Bowen, in what was originally the Kennedy Pastoral District, an elevated building known 
as the Bowen River Hotel survives (Figure 62; Figure 64). It was constructed in 1861 for 
Phillip Sommer.48 Another reference to its construction dates it at 1862.49 It is a timber slab 
building elevated sufficiently to allow the understorey to be ventilated by the free 
circulation of air. It is on a level open site; we know it was not provided with legs to correct 
sloping terrain. The provision of a number of ant caps appears to have been a later 
modification; it is logical to assume that it was not elevated to escape termites. Assuming 
that the date of construction is correct (within a margin of a few years) we know that it was 
built in a period when the Kennedy Pastoral District was beset with widespread fever and 
ague. Slab buildings were invariably built on the ground. In Bowen, at the same period of 
construction as the Bowen River Hotel, the first timber slab Government buildings were 
being built using adzed ‘sleeper’ plates placed on the ground as perimeter framing.50 The 
use of the elevated mode for a slab building is proof of the early appearance of this form of 
building.  
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Figure 62: Bowen River Hotel. Source: by kind permission Richard Stringer. 
The Residency at Somerset at the tip of Cape York provides another example. This 
building has long since disappeared but there is sufficient evidence, both photographic 
and documentary, to suggest that it may have been constructed to counter the problems of 
fever. Somerset was a case of Port Essington revisited, as an attempt to create another 
Singapore in the north of Australia. It was to be staffed by a civilian Government Resident 
supported by a detachment of marines. Houses were provided for the Resident and the 
Medical Officer, barracks for the Marines, together with a Hospital and Custom House. 
Somerset survived from its foundation in 1864 until 1877 when the Government station 
was relocated to Thursday Island. Only the Residency was to survive on the site providing 
a homestead for a cattle station. Drawings of the buildings held in the Queensland State 
Archives reveal that they were intended to be placed on piers, but in the absence of any 
known site levels the height of the piers is not shown on the drawings.51 These drawings 
came from London as the Imperial Government had agreed to pay for the establishment of 
the settlement. A note on file instructs that the drawings be ‘taken over’ for estimates by 
Mr. Tiffin, the Queensland colonial architect.  
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Figure 63: Bowen River Hotel. Source: by kind permission Richard Stringer.  
 
Figure 64: The Residency - Somerset. Source: John Oxley Library. 
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A photograph of the Residency (Figure 64) reveals it was erected on a sloping site with the 
front of the building elevated to about five feet. The building appears to be an amalgam of 
the original buildings joined into one larger building. We cannot see whether the rear of the 
building is also elevated. The building was described in 1892 by artist-naturalist, Mrs. 
Rowan:  
This house like other Queensland Houses, is built on piles with a wide verandah all 
round and the long lofty rooms opened one into the other.52  
Why was the building ‘built on piles’? Without any hard evidence stating that the buildings 
were elevated to overcome any propensity to fever we can only look to supporting 
evidence to suggest that this was the case. From the earliest reports of the settlement 
there is a continuing stream of information on the topic of fever. John Carnegie, the master 
of H.M.S. Salamander that serviced the settlement in its founding years, wrote to Governor 
Bowen with the good news that a salubrious site had been selected:  
The situation appears to be remarkably healthy, judging from the manner in which 
the crew of the Salamander were exposed to the sun and water from sunrise to 
sunset for 30 days without any ill effects.53  
This prophecy for a healthy future was borne out by the continuing good health of the 
settlers. On 13/1/1865, Dr. Haran, the Resident Naval surgeon informed the Governor that 
the site was free of the causes of bad air:  
…Not one case of sickness attributable to malaria or any other noxious 
characteristics of climate….the absence of rank vegetation and mangrove swamps 
and the usually healthy character of the South East trade winds which prevails here 
the greater part of the year…rain is all absorbed without delay and the collection of 
waters likely to become stagnant, and possibly deleterious occurs nowhere, on this 
account I have still stronger grounds to adhere to my former opinions, although I am 
aware that many people suppose that fevers, the result of malaria, will get in there 
during the rainy season the same as at Rockingham Bay.54  
We note the reference to Rockingham Bay, where the township of Cardwell, together with 
the rest of the Kennedy Pastoral District, was being tormented with severe fever and ague.  
The Government Resident, John Jardine, writing in March 1865 to advise the Governor of 
progress in the establishment of the settlement included a paragraph on the health of the 
new outpost:  
During the time of my residence here no serious indisposition has occurred among 
the European residents. Occasional slight attacks of illness generally traceable to 
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some cause, has taken place, but as far as can be judged there is no local malady. 
There has been no symptom of fever or ague, which it was apprehended would be 
prevalent during the rainy season, as in other hot countries. Dr. Haran, R.N. (the 
naval surgeon in charge) reports very favourably of the salubrity of the climate. I 
have every reason to believe with Dr. Haran, that at no very distant period, when 
steam communication through Torres Straits shall have been established, Somerset 
will be eagerly sought after by invalids from the East as an excellent and accessible 
sanatorium.55 
Dr. Haran confirmed Jardine’s advice in May:  
The dreaded summer season, with its calms, light winds and heavy rains, has 
passed off without causing a single case of sickness, attributable to noxious 
exhalations, which prevail at that season in most tropical climates, but which, in my 
opinion, cannot exist here owing to the preventative causes enumerated in my letter 
of the 13th. January last.56  
The salubrious conditions were to prevail. In 1866 Dr. Haran reported this good fortune to 
the Registrar General:  
There are no mangrove swamps, and the soil is so porous that stagnant collection 
of water can occur nowhere. No morbific miasmata can therefore be evolved and 
consequently fevers of a periodic type cannot be endemic to the settlement.57  
Surveyors sent to the settlement also reported on Climate and health. The surveyor, who 
laid out the township, reporting on 9/1/1865 concerning the completion of the survey, 
advised ‘I have no cause to complain of the climate which is decidedly salubrious’.58 Later 
in 1865 another surveyor submitted a lengthy report that included the following:  
Building Sites - The whole of the land surveyed offers undeniable sites for building 
purposes, being clear of floods, accessible -well drained-dry, salubrious and 
picturesque. 
Absence of fevers and other diseases - The climate is decidedly salubrious- we 
were constantly at work exposed to the sun eight hours and sometimes longer each 
day and yet none of my men were ever absent from sickness. No cases of fever, or 
indeed any serious complaints whatever occurred in the settlement. 
Temperature - The temperature though high viz. 78 degrees by night but not 
exceeding 86 degrees at noon is not offensive on account of the south easterly or 
trade winds which continue steadily day and night.59  
The writer has not found any evidence stating that the buildings at Somerset were 
elevated as a precaution against fever; but in the light of the previous history of Port 
Essington it would seem to be a cogent proposition that this was the case. It must also be 
emphasised that no other rationalisation for the elevated buildings has been found. There 
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are other aspects of the Somerset buildings that suggest a concern for fever proofing. 
Shading verandahs surrounded all sides and the generous ceiling height of the rooms 
suggests an intention to provide ‘airy’ internal spaces. High-level wall vents suggest a 
provision for the dissipation of rising miasma.  
Who was responsible for the decision to elevate? It was possibly Dr. Haran, the Naval 
surgeon, who may have seen elevated buildings at other tropical outposts. It is unlikely 
that it was the direction of the colonial architect; his office continued to design ground fast 
buildings until 1876. The Post Office built in 1871 on the ground at fever prone Cardwell 
provides proof that the government had not yet adopted the system of elevation as normal 
practice. Fever and ague never appeared at Somerset during its short life span. The sandy 
well-drained soil that had prevented the formation of mosquito habitats was one of a 
number of reasons for the abandonment of Somerset. The sandy soil that did not pond 
water was also totally unsuitable for vegetable gardening.  
In a search for early-elevated housing we should consider the role of Richard George 
Suter to see if his influence may have been important in the widespread community 
adoption of the elevated mode. Suter was a Cambridge graduate who came to 
Queensland in its early years.60 He was an expert on the ordering of churches as 
promoted by the Cambridge Camden Society and well informed on the design of buildings 
in areas subject to miasmatic problems. In 1866 he addressed the Philosophical Society 
on ‘The Construction and Arrangement of Hospitals’ with his address printed in the 
Queensland Daily Guardian on 3rd July. His detailed understanding of his subject is 
evident. Concerning the building of hospital wards he recommended that they be:  
…raised 6 feet above the general level, on open piers or arches, to allow of a free 
current of air all round, and to afford opportunity for constant examination of and 
cleansing of the floor timbers; …  
In the words ‘cleansing of the floor timbers’, he may have meant by brooms and mops, but 
that is so unlikely that we can disregard that notion. It is much more likely that he meant by 
the ‘free circulation of air’. The underside of floor timbers would have provided a maximum 
number of ‘angles’ or ‘corners’ to harbour infections. Suter’s best known contribution to the 
Queensland domestic vernacular was his design of single lined timber framed walls where 
the exposed studs and bracing are believed to quote from the ‘half timbered’ buildings of 
Tudor England. The system of crossed diagonal bracing from these buildings was to 
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become a much-repeated motif in the timber vernacular. Suter’s buildings were obviously 
worth copying. 
Two clients who sought Suter’s advice were the Anglican bishop and the Queensland 
Board of Education. This patronage resulted in a series of timber churches, schools and 
teacher’s residences. These buildings were often elevated on stumps to a height of about 
three feet. Such buildings were sure to promote comment, questions and imitation as they 
appeared around the countryside of emerging Queensland. Not all Suter’s buildings were 
elevated in this manner; but we should not be hasty about a lack of consistency. Suter 
may have assessed each site individually for its propensity to miasmata. In the case of 
some school buildings the fixing of the floor height was not in his hands; they were built 
from his standard drawings.  
 
 
Figure 65: Elevated house – Pimpama. Source: Byrne 1994, 32. 
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Figure 66: Elevated house – Beenleigh. Source: Byrne 1994, 45. 
William Boag, a photographer who travelled through colonial Queensland in the period of 
transition to the elevated mode has left evidence of a few houses raised four to five feet 
from the ground on level terrain. In a published portfolio of his photographs the majority of 
his subjects are of cottages and other timber buildings built on the ground. In some cases 
the buildings are raised only enough to clear the floor timbers from contact with the earth. 
In the case of a house at Pimpama circa 1871-72 (Figure 65), and a house in the 
Beenleigh area circa 1872 (Figure 66), both houses are raised four to five feet suggesting 
a clear intention to locate the floor level above the miasma layer and to allow the free 
circulation of air under the buildings. It is possible that both of these houses may have 
been on sugar plantations.61  
A few comments on each of the two above images regarding the development of the 
Queensland house are appropriate. Neither house has stump caps; i.e. metal plates on top 
of the timber piers, intended to block the passage of termites from the ground to the floor 
timbers. The Pimpama house (Figure 65) shows exposed framing to external walls and it 
is almost certain that the wall framing was exposed internally in the Beenleigh house. The 
Beenleigh house has no verandah rails and no stair rails. Considering the presence of 
children this must have posed some problems. The absence of such rails will be noted 
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time and again with the development of the elevated house. One senses that traditional 
plans of housing that sat on the ground were modified only by the addition of longer piers.  
While the location of the earliest low blocked houses is obscure, this is not the case for its 
taller relative, the ‘high blocked’ house. Thanks to two witnesses to its early appearance 
we can be reasonably confident that its hearth was on the river lands of the Herbert River 
in the vicinity of the present township of Ingham. In 1871 a Danish emigrant, T.P.L. 
Weitmeyer, arrived in Bowen.62 From there he made his way to Townsville and then to 
Cardwell. Being in good health he made some money chopping firewood:  
…it seemed as if I was the admiration of the whole community, because Cardwell 
is, and was then, as well as the Herbert River, a fearful place for fever, and the 
whole population was in a constant state of disease.  
While at Cardwell he decided to look for work on the new sugar plantations on the Herbert 
River. In lieu of paying a fare he offered to pull an oar for the fortnightly mail boat that plied 
the Herbert River from Cardwell to the plantations. The tropical ‘splendour’ of the Herbert 
River, its adjacent mountains, and the swarms of parrots left him to wonder ‘that this 
climate should be so unhealthy as they said it was’. His travelling companions assured him 
that he ‘was bound to catch the fever before three months were over. Weitmeyer was a 
carpenter. Until this section of his narrative he offered no comment on any buildings he 
had seen in Queensland. At the Herbert River he was to encounter buildings that were so 
unusual that they demanded comment. The first stop for the mailman was:  
…where the township of Ingham stands today. At that time there was only one 
solitary house built on high posts, with plenty of room to walk about underneath.63 
Continuing up river they arrived at the camp of the Queensland Native Police (Figure 67). 
The camp was located in a clearing on the riverbank:  
I do not think the whole clearing was more that half an acre in extent. In the middle 
of it stood a house built on posts eight feet high. It contained two rooms. This was 
where the officer lived.  
They then headed back down the river and at one of the plantations the emigrant 
carpenter found work. The plantation home was another unusual building:  
The owner and his family lived there in a large slab house, erected on wooden piles 
ten or twelve feet out of the ground.  
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Figure 67: Native police camp – Herbert River. Source: John Oxley Library. 
By 1871 there was a community of Europeans living in the Herbert River area in houses 
with ‘plenty of room to walk about underneath’. This area had originally been taken up in 
the mid 1860s for pastoral runs and by the end of that decade the sugar planters had 
started to establish their plantations. The elevated mode of building had been commenced 
before the planters arrived. The writer is indebted to Professor Alan Frost for pointing out 
that what was possibly the earliest elevated house in this zone had been erected on Henry 
Stone’s ‘Stone Hut’ pastoral run (Figure 68). Stone was an old identity in the north. He had 
accompanied Dalrymple on the expeditions that had preceded European settlement and 
had managed ‘The Valley of Lagoons’ station before coming to the Herbert River to 
establish ‘Stone Hut’.64 The elevated building at ‘Stone Hut’ was possibly intended as a 
sleeping platform to protect the stockmen from the dangerous night air. In one surviving 
photo it is labelled as ‘The bachelor’s quarters’. Construction was of bush materials, and is 
vaguely reminiscent of a Malay house.  
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Figure 68: The bachelor quarters at Stone Hut – Herbert River. Source: John Oxley Library. 
There are a number of likely sources that could have given Stone the idea of providing 
elevated buildings. He had been in the navy and was possibly aware of similar buildings 
elsewhere in the tropical world. For many years he was a companion of Dalrymple who 
had worked a plantation in Ceylon. Dalrymple was possibly familiar with the elevated 
mode. Or perhaps Stone was a well-informed person who had some knowledge of the 
precautions that could be taken against malaria.  
The Herbert River zone was a archetypal situation that would arouse suspicion of malaria. 
It was uncomfortably hot and wet and exhibited many of the other indicators of miasmatic 
risk. The Danish emigrant provided a description of the hazards of visiting other 
plantations. This was by a track ‘through the dense jungle most of the way, and through 
grass eight feet high at other places, and swamps, creeks and gullies had to be crossed’. 
The soil was ‘rich, black, friable mould of great depth’.65 The Herbert River lands were 
clear proof of the validity of the miasmatic theories. They had all the attributes; heat, 
excessive moisture, jungles, rank vegetation, swamps and a virgin soil impregnated with 
rotting vegetable mould that would exhale its telluric bad air on first turning. It was in this 
area that miasma, universally considered to be invisible, was actually sighted. An 
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anonymous contributor to the Brisbane Courier writing of a trip from the Gilbert to 
Townsville via the Valley of the Herbert and the Coast reported that he had actually seen 
miasma:  
Decayed leaves, a foot in depth, littered the rich soil, sending up a malarious steam 
and it concomitant pests.66  
In 1871, the same year that the Danish emigrant arrived, another migrant, Arthur Neame, 
was establishing a plantation on the Herbert River.67 Neame had made an initial search for 
land in 1870, giving up his search with the onset of the wet season. In 1871 he returned to 
the north to resume his quest and was about to abandon the search when a Mr. Gardiner, 
who was running cattle on a Herbert River block, persuaded him to look over the river 
lands as a possible venue for a sugar plantation. Neame and his party hired a boat in 
Cardwell and set out for the Herbert River:  
[We] reached Gardiner’s after heavy toll with the oars at 11a.m. on the 13th. 
Gardiner’s dwelling place was a slab hut on high piles 8ft. off the ground, a great 
safeguard against malaria, it consisted of one room & was roofed with galvanised 
iron which ensured a dry camp at night, we laid our blankets on the floor and slept 
as comfortably as if in a good bed.  
From this base Neame and his party commenced their exploration of the land:  
We were out for four (4) days without getting on to the land we wished to see, the 
country seemed a net work of jungle & forest land divided by swamps and small 
creeks, with rotten bottoms, so that most of our time was spent cutting down 
brushwood and making crossing places for the horses, if it had been later in the 
year when the country is much drier, we would have had less trouble…On the 4th 
day we returned to Gardiner’s cutting our way through rich jungle on the bank of the 
river most of the time. Had we started from Gardiner’s on foot without any horses 
we would have got along much quicker but the long grass 6 & 7 feet high and much 
matter underneath is very tiring to walk through, it was too early in the year for it to 
burn…  
They found a suitable tract and applied for it. Their first home was a tent and while camped 
in this tent Neame had his first bout of fever. He was ‘very seedy for some days with fever 
and ague and troubled to get about’. The tent was replaced with a ‘humpy’ that was very 
much welcomed. Neame was:  
…still troubled with the fever, we slept in the humpy this night for the first time, it will 
be a great improvement on the tent, but as a precaution against fever one ought to 
sleep 7 or 8 ft. above the ground.  
A suitable site for a house was identified:  
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a hill sloping right down to the river bank, about 4 or 5 acres in extent on the top, an 
ideal situation for a house, and we at once decided to build our house on the top of 
it.  
Healthy accommodation for the work force was an early priority:  
building a hut for the men to camp in on high posts 7 ft. out of the ground, as the 
malarial fever attacks them badly living on the level of the ground, we are constantly 
changing our men who leave for the Townsville hospital, while others come from 
Townsville, it is a good business for the man who owns a small 5 ton cutter, he gets 
passengers both ways.  
Neame was keen to establish his home and gave a hand to:  
make a clearance for the kitchen which was to be separated from the house, and 
connected by a covered verandah, also charring (burning off the sapwood) the 
posts on which the house was to stand, 3 ft. off the ground.  
All that Neame has said above is consistent with the record of the Danish emigrant. 
Concerning the houses elevated from the ground Neame provided the rationale for same- 
‘As a precaution against fever one ought to sleep 7 or 8 ft. above the ground’. If that was 
the consensus why was he building a house ‘3 ft. off the ground’? (This may have been a 
reference to the stump height; in which case the floor level would be 4 feet from the 
ground). The answer possibly lies in the location. The house was to built on a hill and that 
was very different to the undulating plain that comprised most of the lands. A hill location 
would provide exposure to the free circulation of air and an elevation of 3 to 4 ft. (900mm 
to 1200mm) would be sufficient to clear the ground generated miasma. In the case of the 
lower country that height would not have been sufficient to get above the level of either the 
tropical grasses that grew to 6 or 7 ft. (1800mm or 2100mm) or the equally tall cane that 
was to replace the grass. Exposure to the free circulation of air would require the higher 
setting.  
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Figure 69: Rosscommon house – Herbert River. Source: John Oxley Library.  
 
Figure 70: Nyanza house – Herbert River. Source: James Cook University  
of North Queensland. 
 
Figure 71: Cordelia Vale house – Herbert River.  
Source: John Oxley Library. 
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In the reports of these first Herbert River houses we have noted two cases where the 
house was described as a ‘slab’ house. This was the normal mode for settler’s housing in 
new country. They were often built on ‘sleepers’; large squared timbers placed on the 
ground to provide a bottom plate for the external walls. Presumably in the case of the 
elevated buildings the same technology was used with the sleepers raised above the 
ground on lengths of tree trunks that were called ‘stumps’. This method of construction 
was to change with the availability of milled timber products. Houses in the Herbert River 
area photographed by Thomas Mathewson about 1874 show elevated buildings framed 
and sheeted in the manner of the later conventional Queensland houses (Figs. 69, 70, 
71).68 
Having considered the appearance in the Queensland scene of both ‘lowset’ and ‘highset’ 
elevated houses; there is a further dimension to be added to the notion of the importance 
of air movement. This was not only essential through and under the building, it was also 
important that it be around the building. Terrace or attached houses are relatively common 
in the cities and major towns of the southern parts of Australia; in Queensland such 
houses are conspicuous by their absence. The detached house, which allows movement 
of air around the building, is almost universal. References to the notion of air movement 
around buildings are rare but occasionally we find acknowledgment of this need. In the 
development of Victoria Barracks in Brisbane we find a reference to the demolition of a jail 
on the adjacent site. The extent of demolition was determined by the need to allow the air 
to circulate through the barracks precinct. The planning report stated:  
I do not think that any portion of the gaol should be allowed to remain as it stops the 
circulation of air.69  
Determining the placement of a building on its chosen site required an assessment of the 
likely health consequences. This was the case in the erection of a new Post Office at 
Geraldton (Innisfail) in 1884.70 The site had two frontages. One frontage was to Rankin 
Street on high ground; the other to the Esplanade facing the Johnstone River on low 
ground. The high ground was selected. The debate concerning location is revealed in a 
telegraph dated 18/10/1884 to Brisbane from the Bowen Regional office of the Post and 
Telegraph Dept:  
It would be a great mistake to put the Geraldton office on the unhealthy low ground 
which they term an esplanade. Seems strange that knowing the place as I do 
should not have been referred to.  
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R.O.B.  
On the same day the local works inspector for the Johnstone River District added his 
rational and practical advice by telegraph:  
have inspected both sites for post office consider Rankin street site most suitable in 
every way. Esplanade liable to flooding. 
A.E.Wisken J.River.  
On the job file another telegraph reminds why this debate was happening. On 28/2/1885 
the Post Master advised the Undersecretary for Works by telegraph:  
Contractor Andrews has frame of building including roof first erected. Three of his 
carpenters are laid up from fever which has caused him some delay. I think it must 
take a fortnight at least to complete building.  
M.O’Donohue Geraldon P.M. 27th.  
The frenzy of land speculations in the 1880s led to the subdivision of some building lots 
and streets so small it was considered that the free circulation of air around any future 
buildings would be impeded. In 1885 the Queensland Parliament legislated to prevent 
such small subdivisions. The Undue Subdivision of Land Act, 49 VIC No.15 (Assented to 
3/11/1885) was ‘An Act to make provision for regulating the width of streets and lanes in 
such a manner as not to be injurious to the public health’. The provisions of the Act 
required every street to be 66 feet wide and every lane 33 feet wide. It noted ‘It shall not 
be lawful to erect a dwelling house fronting a lane…at a less distance than 33 feet from the 
middle line of such lane …unless the building is at the corner’. The minimum subdivided 
block was to be 16 perches.  
In the Second Reading of the bill on 29/9/1885 the debate explained the purpose of the 
legislation. We find speakers noting points such as:  
making the streets so narrow that there is not a proper access of air between the 
houses--originally brought up by Dr. Challinor.  
The aim is not to give room to traffic as to give sufficient air between the buildings  
we will go through a series of wet seasons…the ground which is now dry and 
cracked will become swampy and will breathe forth diseases of every shape and 
form.  
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We have previously noted that in other places where elevated housing had been adopted 
its virtues were not limited to protection from miasma. It was in the very earliest period of 
the development of the Queensland House that its suitability for areas subject to flooding 
became evident. Charles Eden, in association with a person who he names as ‘John 
Ewan’, attempted to establish a cane plantation at Bellenden Plains adjacent to the Murray 
River just north of Cardwell. We have previously noted that the Cardwell zone was well 
known for its high incidence of fever. The area selected for a cane plantation by Eden and 
Ewan was subject to severe flooding. Eden tells his story:  
My first care was to set men to work building a house for Lucy, for John Ewan was 
a bachelor, and the edifice we occupied was hardly suited to a lady. The one we 
now commenced was made with every attention to comfort and neatness, but was 
built on piles nine feet high, for as there is no sweet without some bitter, so I regret 
to say there was one drawback to this earthly paradise, which was its occasional 
liability to floods. John described to me most pathetically a Christmas Day, which, 
with the two following, he spent at the top of a tree, his two men being in one near 
him, where indeed they were pretty well starved before they got safely on high 
ground again. By careful examination of the flood marks, we had ascertained that 
they never rose more than six or seven feet, but to make assurance doubly sure we 
gave our new house good elevation, the floor being nearly nine feet six off the 
ground. By this means, and plenty of provisions always in the house during the 
rainy season, we calculated on out-manoeuvring even the flood. It may seem 
strange to the reader that country that is known to be subject to inundation should 
be selected, but in no other place could land of such fertility have been found free of 
timber, which saved us the great expense of and loss of time involved in clearing, 
nor should we have had the water carriage, without which the heavy machinery 
could never have reached us. And after all the floods did not happen every year, 
and one always knew within a week the time to expect them, when by judicious 
management and planting at the right season but little damage is done.71  
There are a number of matters connected with this story that are not told above. The 
construction date for the house is circa 1868 making it one of the earliest elevated houses 
to be built in north Queensland. There is also the reference to ‘John Ewan’ who was in fact 
John Ewan Davidson. Prior to coming to Queensland Davidson had studied the sugar 
industry in Demerara. We have considered military buildings in Demerara in an earlier 
section. The reader will recall three level barracks with the first floor raised eight feet over 
a void understorey. Such buildings were not exclusive to the military; they were also in use 
by the civilian residents. Anthony Trollope described the houses of that part of the 
Caribbean:  
The houses are generally of three stories; but the two upper only are used by the 
family. Outer steps lead up from the little front garden, generally into a verandah 
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and in this verandah a great portion of their life is led. It is cooler than the inner 
rooms.72  
We should not read into Eden’s remarks any more than he intended, but it is more than 
likely that an elevated house was erected to counter the fever with the floor fixed at a level 
to protect from flooding. It is possible to have two motives as a rationale. John Ewan 
Davidson, an Oxford graduate with a scientific bent, was possibly the guiding light in this 
decision.  
 
Figure 72: Proposed lowset Post Office – Cairns.     Figure 73: Highset Post Office – Cairns.  
Source: QSA WOR A 393.             Source: QSA WOR A 393. 
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With much of Queensland’s arable land tracts subject to flooding the perceived desirability 
of an elevated house in such areas does not require any prolonged discussion. This 
includes the flooding that results from cyclonic tidal surges. In Mackay in 1918 a cyclone 
was accompanied by a surge (reported as a tidal wave) that flooded large areas of the city 
with up to a metre of water. Those who had elevated houses would not have regretted 
their decision to adopt that mode. The withdrawal of floodwater results in a saturated and 
hot ground environment. Keeping away from such a health hazard needed no explanation 
to a community who understood the miasmatic theories.  
Assuming the accuracy of the suggested date of 1861-2 as marking the appearance of 
elevated buildings in Queensland, it was not for another 15 years that the Queensland 
Government began to adopt the elevated mode. The Post Office and Residence erected at 
Cardwell in 1871 was built with the floor level ‘only 9in to 12in from ground’.73 From a 
study of ‘Historic Post Offices in Queensland prepared by the Department of Architecture, 
University of Queensland’ (1983), we can trace the first elevated postal buildings to 1876 
when a Post Office at Nerang was elevated to a height of 3 ft. (900mm). This date possibly 
marks the general acceptance through the colony of the wisdom of elevating housing to 
about that height. The selected height for postal buildings, which invariably contained a 
residence, would have been considered a safe clearance from the ground.  
The type of building developed in the Herbert River zone ‘with plenty of room to walk about 
underneath’ emigrated to other northern locations. By 1881 we know it was common in 
Cairns but the correspondence below suggests that it was unknown in Brisbane. In 1881 
the Post and Telegraph manager in Cairns had received drawings from the 
Undersecretary for Public Works of a proposed new building for Cairns.74  
Scorn for the distant bureaucracy was in direct proportion to the distance from Brisbane, 
the Post and Telegraph Manager respectfully pointed out that the proposal was not 
appropriate to the tropics:  
Suggesting alterations in plans of Post & Tel. Office at Cairns 
                  21 Oct 81 
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Sir, 
I beg to acknowledge receipt of the plan, specifications & tender forms for a new 
post & telegraph office at Cairns & have noted the instructions contained in your 
letter. 
I notice that a fire place is mentioned for the sitting room. I would suggest that this is 
omitted as it is perfectly useless and expensive. A small bathroom, on another 
hand, would be very necessary, even indispensable in this climate.  
I would also point out that experience here shows that a house should be raised 6 
feet from the ground in order to prevent premature decay of the wood through the 
long rainy season.  
The present post office is raised about 3 feet from the ground and some parts of the 
lower frame have grown moss, thro the constant evaporation of the wet sand. 
The verandah, as shewn on the plan, is only 7 feet wide - This is hardly sufficient to 
protect the house from the intense heat, I think 9 feet would be required. 
Hoping you will consider favourably the above suggestions. 
               I have the honour to be 
               (illegible) 
               Post & Telegraph Manager.  
The Post and Telegraph manager was clearly of the opinion that evaporation from the wet 
sand was rotting the timber framing of the building. There was a clear confusion about the 
reasons for elevating the building to 6 feet, and the confusion was a hybrid of miasma, 
termites and dry rot. Only ten years after those high set buildings had been built in the 
Herbert River area as ‘a precaution against fever’, the rationale of the elevated building 
was clouded and the mist has been evident ever since. On 22nd April the instructions from 
Head Office of the Post and Telegraph Department were that the building should proceed 
as originally designed, but that directive did not settle the matter. On 7/5/1882 a telegraph 
from Cairns sought to clarify the matter of elevation to 6 feet. Unfortunately the words of 
the telegraph were received out of order:  
The new building should be raised 6 feet at least from the ground. Fireplace in 
sitting room not necessary and will cost about sixty 60 pounds. Verandah should be 
ten 10 feet all round to protect from whiteants. Winds very strong and from rains 
which are very heavy. railing required around verandah and end of verandah should 
be closed in to form a bathroom say six 6 by ten 10.  
  John Mc Donnell. 
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The receiver of the telegraph made the underlining. That passage did not make sense. 
The operator had telegraphed the words in the wrong order. What the telegraph should 
have said was:  
The new building should be raised 6 feet at least from the ground to protect from 
whiteants. Fireplace in sitting room not necessary and will cost about sixty 60 
pounds. Verandah should be ten 10 feet all round to protect from very strong winds 
and rains which are very heavy. Railing required around verandah and end of 
verandah should be closed in to form bathroom say six 6 by ten 10.  
A change of plan for the Cairns venture included the use of the highset mode to protect 
the building from white ants. The highset Cairns Post Office was the Government’s first 
venture into this method of building. There are ten types of termite to be found in 
Queensland. All are diligent in their allotted task of the removal of dead wood. To this end 
they were eating their way through the timber material culture of the European colonists. 
Slab huts on heavy sleepers were to have a short life span. The highset building offered 
ease of examination and eradication of the offending insects and a convenient working 
space for the replacement of affected stumps. When an extension was required to the 
lowset Sub Collector’s quarters in Cairns the extension was made in the highset mode. 
The wisdom of that was evident in 1894 when an inspection of the building revealed that 
the extension was in good shape as the ‘stumps being six (6) ft. above surface, access is 
easy’.75  
The Post and Telegraph Department were obviously impressed with the elevated Cairns 
building. They commissioned the Works Department to build a number of elevated 
buildings in the following years. The brief for a proposed office to replace the existing 
termite ridden building at Mulgrave (now Clare) was a masterpiece of brevity:  
With reference to present unsafe condition of the Telegraph Building at Mulgrave, I 
am to ask you to call tenders for the erection of an iron building on six feet piles.76  
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Figure 74: Elevated Post Office – Mulgrave. Source: Australian Archives. 
The ‘iron building’ implied a cladding of galvanised iron sheeting. This was an effective 
termite deterrent that resulted in appalling living conditions. Seven highset buildings for 
Post and Telegraph use were built before a return to the lowset mode. These were located 
at Mulgrave 1882 (Figure 74), Normanton 1884, Geraldton 1885, Georgetown 1885, 
Muttaburra 1887, Floraville 1887 and Croydon 1887.  
There were a number of details relative to highset buildings that had yet to be resolved by 
the Government architects. As noted previously one detail was the provision of handrails 
to verandahs. Verandahs located very close to ground level required no handrails and 
when the buildings were elevated there was a tendency to forget the need for same. We 
have noted in the debate concerning the elevation of the Cairns Post office the noting of 
‘railing required around verandah’. Another detail was the matter of the location of the 
rainwater tanks. The P&T officer at Mulgrave saw a difficulty with water supply in case of 
fire. He telegraphed Works:  
Will be greatly inconvenienced in case of fire or otherwise if tanks are allowed be 
placed close to ground and have to carry water up steps could you authorise 
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contractor to place one higher piles and level with passage to kitchen. Plumber at 
work now and no sign of inspector  
             Alfred J Swain. 
His concern was real. The kitchen, which was detached from the house in the traditional 
colonial manner, had also been taken up to the higher level. Open fireplaces were 
provided in a recess lined with bricks, clay, stones and cement. Such fireplaces could 
spread fires to the kitchen fabric and to the clothing of the residents.  
The benefits resultant from the highset elevation of houses in terms of protection from 
flooding and termites in no way supplanted the original intention to distance the building 
from the ground-emanated miasmata. The community wisdom that evolved was that a 
lowset house provided the necessary protection from miasmata but a high set house could 
offer that protection and a number of other advantages. We have previously seen that 
identical situation in the West Indies when Major General Drummond regretted that the 
barracks at Up-Park ‘had not been erected on arches at least six feet from the ground, 
which would have afforded a free circulation of air attended by the advantages of a 
comfortable shade during the heat of the day’.  
What height was needed to get clear of the miasma? We do not have a precise figure; 
nobody was prepared to offer that advice. However we can ‘bracket’ an acceptable height 
by noting what was and was not acceptable. The writer senses, without any hard 
evidence, that the minimum height was in the order of three feet and that as a 
precautionary measure four to five feet was a sensible choice for places where miasma 
was deemed to be very likely. In areas subject to miasma sleeping on the ground or in a 
building with its floor level close to the ground, was not a good idea. This was the lot of 
stockmen who worked in malarious areas. Dr. Dyson of Normanton offered the following 
warning:  
The bushman and the traveller have frequently to drink whatever water they can 
get, and this is frequently stagnant and from lagoons filled with decaying and dead 
animals and vegetable matter. Likewise, they sleep chiefly on the ground, and 
invariably in the proximity of some water hole and exposed to the full force of the 
malaria-carrying winds.77  
It was certainly necessary to elevate the floor level above the stratum of miasmata. From 
the following account we know that an elevation of two feet was not considered to be 
adequate. Medical historian Berenice Wright has recorded an incredible story of an 
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orphanage at Merara near Mackay.78 The orphanage was a two-storey building. The 
orphans slept on the lower floor that was only two feet (600mm) from the ground. The 
nuns who ran the institution slept on the upper level. The children were sickly while the 
nuns were in good health. Dr. Cutfield, a Mackay medico who visited the orphanage, came 
to the conclusion that the poor health of the children was caused by ‘malarial poisoning’ 
from the adjacent swampland. In 1885 he gave a report on the siting of the buildings. In 
this report ‘malaria’ implies ‘bad air’ rather than a specific disease:  
(They) are situated on a low sandy ridge, separated from the sea in front by a strip 
of forest, and closely surrounded on all the other three sides by a large swamp, the 
surface of which is only a few feet lower than the ground on which the Orphanage 
buildings stand. 
It is easy to see, then, that if this swamp be malarious the inhabitants of the 
Orphanage must be exposed to the malarial poisoning in an intense form. 
I could not find, on enquiry, that any of the Sisters had suffered in a similar manner 
to the children, but it is a well known fact that the malarious poisoning is most 
dangerous at night, and that it does not extend far from the ground in a vertical 
direction; now, the sleeping apartment of the sisters is the only portion of the 
buildings not situated on the ground, being placed at a considerable height over the 
children’ dining place and this, I think, would go far to explain their immunity from 
the disease as compared with the children, whose power of resistance to malaria 
would be much less, and who sleep at a height of two feet from the ground.  
The above is a classic of miasmatic diagnosis. The miasma ‘is most dangerous at night’ 
and ‘does not extend far from the ground in a vertical direction’. We also note these 
observations were based on ‘a well known fact’. With the medical profession speaking with 
such confidence it was inevitable that the public would believe them.  
From another case we learn that an elevation of four feet was considered to provide 
adequate protection. In 1895 Mr. J. Furey, Sub-Collector of Customs at Burketown, wrote 
a blistering letter to the Collector of Customs concerning the house provided for him. On 
the same site was a two roomed cottage occupied by the two boatmen. The Sub-Collector 
described this cottage with a ‘7 feet (2100mm) verandah to the front, four (4) feet 
(1200mm) from the ground’. It was suggested to Mr Furey that a solution to his space 
problems might be to relocate the boatmen to the Bonded Store so that the Sub-Collector 
could use their cottage as additional accommodation. The Bonded store was built on the 
ground. This proposition was duly put to the Boatmen who refused to yield to the request. 
Mr. Furey advised accordingly:  
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                       Custom House 
                       Burketown 
                       January 25th.1895. Sir 
In reply to your telegram of 11th inst. re Boatmen sending joint telegram expressing 
willingness to exchange present quarters for room in Bonded Store, I have the 
honor to inform you, that both men appeared to be of opinion, that if they occupied 
a room, the flooring of which is only raised from the ground by the height of a joist, 
that in wet weather they would be liable to fever; although two thirds of the houses 
in Burketown are built in a similar manner.79  
The Boatmen of Burketown had no intention of giving up their cottage with its fever 
proofing four feet (1200mm) clearance for a lesser height. From the two examples above it 
is clear that two feet (600mm) was not enough and four feet (1200mm) was adequate. 
Was there a dimension in between that quantified the height that miasma extended ‘from 
the ground in a vertical direction’? In Section 3 of this chapter we will consider a case 
study relating to proposed new Police Barracks in Cairns that suggests that 3ft 6in 
(1050mm) was considered as an acceptable elevating height.  
We have already noted that in the West and East Indies the accessible understorey of 
elevated buildings was put to use for a variety of purposes. The reader will recall the 
Assam tea planters who used the understorey of their bungalows ‘for the storage and 
parking of carriages and carts’. An archival photograph of an early house built by the 
Colonial Sugar Refining Company in the Ingham District (Figure 70) shows a horse drawn 
vehicle parked under the building. To this day in Queensland they are still used for the 
parking of vehicles.  
We have also noted from the West Indies that the army put the understorey to use as a 
place where troops could gather during the heat of the day. We are aware that the 
residents of Queensland who live in highset housing use the under space for similar 
reasons. It was economical to provide; all that was needed was an increase in the length 
of the stumps and slightly longer steps. Where security was required spaced battens could 
offer enclosure and maintain the essential airflow under the building. We have previously 
noted the use of spaced battens in the West Indies. In Queensland the provision of such 
open undercrofts extended to school buildings and it is from documentation relative to 
those buildings that we can look for supporting evidence. The 1885 Report of the 
Secretary for Public Instruction advises on the first of such buildings:  
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The new school at Goondiwindi is a roomy handsome building, which for design, 
workmanship, and comfort might serve as a model of its class. The verandahs back 
and front are wide and protected by a neat and tasteful fence. …A great saving has 
been effected by elevating the building sufficiently to allow the space underneath to 
be used as a playshed.  
 
Figure 75: Elevated school – Goondiwindi. Source: John Oxley Library. 
This was a minor triumph for highset buildings. Additional useful space was available at 
minimal cost and the verandahs were equipped with handrails described as a ‘neat and 
tasteful fence’. From this account we can gain some insight into the way that highset 
buildings were being diffused throughout the colony. From the Herbert River to 
Goondiwindi in 15 years may be a measure of this diffusion. There were now two good 
reasons why schools should be highset. The matter of termites has already been 
discussed. In 1894 the Inspector of Schools in the northern region noted the 
impracticalities of buildings on low blocks:  
The ravages of the white ants in the Millchester school still continue. The original 
building stands on low stumps unprovided with capping except along the outside 
rows, and as the ants have now firmly established themselves in it, it will be an 
expensive matter to get rid of them, and to make such alterations as will be needed 
to guard against their return.  
A witness to the 1900 Royal Commission on the operations of the Works Department 
testified that he preferred highset classrooms as they provided a play space under and the 
elevated classrooms were cooler. John Hooper, a Charters Towers teacher, testified that 
in the summer months the space under the building was the most pleasant place to 
teach.80 Elevation to a highset level provided a successful outcome for both classrooms 
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and understorey space. In 1909 a standard design for State Schools provided for all future 
building to be elevated.81  
When the stumps of low set houses required replacement, many were restumped to the 
highset mode to achieve the advantages of the higher setting. The evidence of this 
alteration is often to be found in the turning of the front steps to be parallel with the front of 
the building. Steps that were originally located at 90 degrees from a lowset building would 
not fit into the available space when the building was raised to the higher level.  
It was inevitable that highset buildings would be put to the test of cyclonic winds. It 
appears that when this happened the highset buildings were to suffer a temporary reversal 
of their popularity. The Cardwell Post Office provides an appropriate case study of this 
situation. This building had been constructed in 1871 ‘on the ground’. The building had a 
termite problem and there were moves to raise the building as noted in a memo by the 
Colonial architect George Connolly dated 7/8/1890:  
Cardwell 
Post & Telegraph Office. 
Memo: 
Mr. Foreman McMillan has visited Cardwell & inspected the above building, & 
reports that he still thinks it would be unwise to take the risk of raising it, & also 
seeing that Cardwell is the centre of a district subject to severe cyclones, it would 
not be advisable to have the building high from the ground, & in proof of this states 
that it stood the late cyclones very well while newer buildings on higher stumps 
were completely wrecked; he estimates cost of painting and repairs, also a new 
kitchen & fences at ninety pounds.82  
Another memo issued from the Department of Mines and Works on 8/8/1889:  
Memo 
Post & Telegraph Office Cardwell. 
Mr Foreman McMillan reports that he visited Cardwell and inspected the above 
building, and is of opinion that it would cost more money to raise it than it is worth, 
owing to its being built so low, the main building being only 9in to 12in (225mm to 
300mm) from ground, and the ground plates only 3in x 2in (75mm x 50mm) on 
edge. He does not believe that the building would stand raising, but believes that 
with a little care on the part of the occupant it would stand for many years with a few 
repairs.  
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On 31/10/1896 the matter was raised again and Mr. Foreman McMillan had changed his 
mind. He advised that ‘although it is about 30 years built the framing is in good order & 
with restumping with new stumps a foot longer than the present, it has never been 
capped’. 
In December 1896 tenders were called for raising the building together with some minor 
repairs. The specification stated:  
Carefully raise the building to an average height of three (3) feet with screw jacks 
which are to be placed under each corner and intermediate bearings. The building 
to be raised simultaneously and so as not to strain the walls &c.  
On 20/3/1897, while the work was in progress the Chief Manager & Inspector of Post & 
Telegraph Department, Northern Division, telegraphed the Inspector of the Works Dept. 
Townsville:  
Cardwell Post & Tele. Office - O. in C. reports since raising buildings verandahs and 
steps very dangerous without railings, also space between kitchen and house 
instead of present narrow bridge far better if floored and roofed square with kitchen. 
Contractor has seen Inspector of Works Townsville who wires me apply to you. 
Additional work would cost very little and would be much more satisfactory. 
Contractor expects finish next week and would require instructions by Monday night 
to allow timber etc. arrive by next boat. If you think work necessary you might 
recommend it.  
To the above telegraph came a reply from Hannington, Inspector of Works in Townsville  
Could you let Officer in Charge, Cardwell, have wire to form railings. All applications 
must be made to the Heads of Departments. Cost would be twenty (20) pounds and 
might stand over if wire given.  
It took seven years for the elevation of the building to be achieved and the final result was 
considered ‘very dangerous’. The provision of a telegraph wire rail was hardly a 
satisfactory conclusion to this story of procrastination.  
In the period 1884-1887 six Telegraph Offices were built in a chain on the Cape York 
Peninsula. The frontier conflict with the aboriginal people was still a tense situation and 
each of these stations was designed as a mini fortress. The buildings were raised on 
seven-foot stumps and the understorey was enclosed with galvanised iron sheeting fixed 
to horizontal rails. The upper level had gun turrets mounted at two external corners and 
the verandah was designed as a protected internal space. Water tanks were placed in the 
enclosed understorey. On 10/3/1899 a powerful cyclone crossed the coast between Cape 
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Melville and Cape Flattery. In its path was the telegraph station at Musgrave.83 The 
building was blown over in such a way that it was lying on its stumps, which were ‘levelled 
flat on ground’. The Inspector of Works from Cooktown, W.M.McPark, considered that the 
building was too high to survive that type of storm. He offered this advice to A.B.Brady, the 
Government Architect:  
Re your wire of yesterday re damage done at Musgrave have wired Chief Manager 
Bowen to send you copy when I could go would depend on the road for wheel traffic 
but will go to Laura on Wednesday and find out the time it would take would depend 
on the position of the building it might be lowered down where it is to a reasonable 
height off the ground where it is not necessary to be the same height or exactly on 
the same place where it was but I should say the roads will not be ready for a 
month or six weeks and two or three months for the work but it might take a great 
deal less.  
We can assume that anybody who enquired of those Building Inspectors, Hannington and 
McPark, as to the suitability of highset buildings in the cyclone belt would have received a 
very decisive answer. Doubt about the desirability of building highset buildings north of the 
Tropic of Capricorn, seem to have been resolved reasonably quickly. We have previously 
noted that in 1909 a standard highset design for schools was adopted. In the aftermath of 
the 1918 cyclone at Mackay the files on reconstruction make it abundantly clear that 
highset buildings were no longer suspect. We find among details of work in hand:  
Farleigh State School to be raised to 7 ft. 
Habana State School work on raising and repairing building in hand. 
Mundoo State School to be raised on stumps 6 ft. clear of ground.84  
We have noted previously the chain of Telegraph Offices in Cape York. The understoreys 
to these building were enclosed as protection against aboriginal attack. Enclosure under 
the building would prevent the free circulation of air under the building. This was 
completely opposed to the essence of the Queensland House. Had that all been 
forgotten? The answer lies in a memo (6/10/1898) by Building Inspector McPark of 
Cooktown concerning the Telegraph Station at Mien:  
Sir 
I have the honour to report that I inspected the above office on the 12th. Sept., and 
must say it has a very different appearance to the one last visited, there is realy 
(sic) nothing wrong with the house proper, but it has the appearance that nothing 
has been done to make the place comfortable or attractive, there are no paddocks 
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attached to the place, there are about two (2) chains square of fencing round the 
house, composed of round posts and wire it is partly down, the present officer is 
getting material ready for a larger enclosure and of a stronger character than the 
present one, he has also built a house for meat, there is a strong slaughter yard 
built some time ago and a Fowel (sic) House, that is all the out buildings. 
The whole surroundings has a depressing appearance the ground is full of Billy 
Beung (sic) Holes with great cracks which makes it dangerous to walk, there is a 
fine high ridge about five (5) miles further south on Pinical (sic) Creek better 
adopted for a house in every respect than where it is, and plenty of water, there is 
no place in the section worse suited for a house, (to be out of water and all) than 
where it is. 
I suppose there are general reasons could be given why there are so few 
improvements about the place, there are a good deal of sickness about it, there are 
no timbers for either fencing or building within four (4) miles and having no dray it 
means heavy work to get it brought to the ground, an the soil is clay just the reverse 
to all the other stations which is sand, and having no dray soil or timber cannot be 
carted. 
The bottom bar of one of the windows is completely done, there must have been a 
defect in the timber when it was put in, I have taken the size of it to send one. 
I would recommend that the inside of this house be also painted, and the outside 
also to frising (sic) it up. 
This house like all the others is enclosed with the iron round the stumps which is 
seven (7) feet high, it was done for protection from the blacks, but it is no protection 
now the gates are always open, and there are (9) openings in the wall itself without 
any shutter, I believe the house would be healthier if this iron was removed, or if it 
was cut down to the middle barr (sic) it is always wet under the house during rain, 
and as it the sun cannot get in to dry and sweeten it, I would have done it when I 
was there, but if the Blacks had done anything it might have been attributed to the 
removal of the iron, so it was a responsibility I was not willing to incur, but I have no 
hesitation in recommending that it be cut. 
There were two new tanks put to this house last year there are other two wanted, 
this is the worst station on the line for water, there was none in the creek when I 
was there and this has been a wet season compared with some…  
           I have the honour to be 
           Your obedient servant 
           Mr. W.M.McPark Inspector of Works 
           Cook and Carpentaria.85  
There is little doubt that Mr. McPark had an understanding of the miasma theory, and in 
particular the danger of wet ground under the building. His expression ‘the sun cannot get 
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in to dry and sweeten it’ is a variation of the notion of the free circulation of air being the 
cleanser. Alberti had spoken of the importance of ‘a grateful quantity of light’ as an agent 
to vitiate the air.86 Florence Nightingale had advocated ‘the proper use of fresh air, light, 
warmth, cleanliness and quiet’ as curative agents.87 In her ‘Notes on Hospitals’ she 
included the advice ‘Second only to fresh air, however, I should be inclined to rank light in 
importance for the sick’.88 To this day people continue the practice of using the sun and 
the air to ‘dry and sweeten’ bedding and pillows. McPark speaks of a ‘fine high 
ridge…better adopted for a house than where it is’. This was the conventional wisdom; 
ridges had a better exposure to air movement and being better drained were less 
susceptible to ‘pestiferous vapours’. It seems that Mr.McPark was better informed on the 
subject of healthy buildings than the Government architects.  
In the forty years from Separation until Federation the population of Queensland had 
grown to 498,249 representing a twenty fold increase.89 There had been a massive 
demand for housing. Virtually all of those new houses were up on stumps and open 
underneath. This was clearly the right house for Queensland. The community at large 
were heirs to the 1679 proposition made by Thomas Trapham that survival in the tropics 
was a function of acceptance of a modified lifestyle. The people of Queensland were not 
the only people in the tropics living in elevated houses. Europeans in the West and East 
Indies and in Louisiana lived in a similar way. All these Europeans were latecomers to the 
notion of the elevation of housing. For thousands of years previous it had been the 
practice of so many of the indigenous peoples of the tropics. But not all indigenous people 
used elevated lousing. We have previously noted exceptions such as the Kurrahoos and 
Sholagas of Mysore who ‘build their dwellings flush with the ground; but their physique is 
miserable and they are victims of malaria’.90  
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Figure 76: An elevated Queensland house. Source: Author’s collection. 
 
Figure 77: An elevated Queensland house. Source: Author’s collection. 
We have considered the colonial era of Queensland in terms of community health and the 
provision of housing. There is no doubt that the elevated housing in such widespread use 
was the consequence of a primary concern about the miasmatic diseases that were 
considered to be the product of tropical location. This primary rationale was accompanied 
by other distinct virtues from the earliest days of its adoption. There is no case to be made 
that the development of this type of housing was a local initiative. The elevated system 
had been put into use in other tropical colonies long before its acceptance in Queensland. 
Its appearance in Queensland, as part of the lore of tropical life, was a natural progression. 
The elevated mode was not a government initiative; they were tardy in acceptance of the 
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mode. This explains the absence of government archival documents dealing with its 
development and adoption. A further reason for the lack of archival material possibly 
relates to the general good health of the community. There was never a period when 
catastrophic numbers of deaths threatened the viability the colony.  
When the first houses went up on their stilts, they would have been seen as radical 
changes from the traditional European methods of building. To migrants from Europe they 
would have looked strange or even gauche; but those migrants found themselves living in 
a climate that was very non-European. The acceptance of a modified mode of housing 
would not have been a difficult cultural transition.  
In those initial years skilled designers showed how an elevated house could be both 
aesthetically pleasing and convey an ambience that felt appropriate to the climate (Figure 
76; Figure 77). We see evidence of this in the affection and care that is given to the more 
attractive survivors. Perched up on their stilts, and entered by a wide stair leading to a 
fretted gabled entry, they prove the wisdom of Palladio’s advice that ‘as it rises it is more 
agreeable to be looked at, and to look out of’.  
As a system of building for a warm and wet climate its credentials were beyond reproach. 
They were based on the most advanced understanding of the cause of miasmatic 
diseases. There was a further premium; they were economical to build. A once-off minimal 
cost for longer stumps and stairs offered a lifetime of enhanced protection. In the case of 
malarial diseases they could supplement the defence offered by quinine. Not to seek the 
protection offered by the elevated house would be as foolish as a decision not to use 
quinine. The question arises as to the extent of understanding within the community of the 
miasmatic theories. We have read the evidence offered by the two boatmen of Burketown 
and the sagacious Mr. McPark of Cooktown in this regard. In matters of health and 
housing all three were well informed.  
Professor Henry Reynolds provides a pertinent concluding comment to the above section:  
The expansion of Queensland was not just a movement north; it was an advance 
into the tropics, a climate zone that had much in common with South East Asia. The 
march north was also a retreat from the familiar, from sights and sounds, the 
weather and the vegetation of Europe and southern Australia.91 
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Queensland colonists talked endlessly about the challenge of the tropics. They debated 
whether custom should shift with the climate, whether European clothing should be 
modified or discarded, whether tropical towns should close down in the middle of the day 
for a siesta. More portentously, they worried about the suitability of the tropics for 
European constitutions, whether white men could survive and even more insistently 
whether white women could live and bear healthy children north of Capricorn.  
Section	  3. The	  vernacular	  house	  
By 1900 the last of the miasma theories that had shaped the elevated Queensland house 
were being discarded by the scientific community. At that same date the elevated house, a 
product of the miasma theories, was firmly entrenched as the ‘vernacular’ of Queensland 
housing. Over the coming years the reputation of the elevated house as the appropriate 
vernacular house for Queensland was to be both defended and challenged by a changing 
set of factors. From the legend of the elevated house we are aware of some of the 
defending values. Protection from flooding, better control of termites, a belief that elevation 
provided a cooler house and an appreciation of the usefulness of the space under the 
highset buildings were all qualities that would be used to defend the continuing use of 
elevated buildings. Without the primary plank of protection from miasma, there was a 
considerable inconsistency in the acceptance of these virtues as a convincing rationale of 
the continuing elevated mode. Not every site was subject to flooding and not every house 
was elevated to the ‘highset’ level to enable the use of the understorey. Lowset houses did 
not offer advantages in monitoring termites. The legend includes ‘coolness’ as a virtue. Did 
this apply to both lowset and highset buildings?  
From the discarding of the miasmatic theories the elevated Queensland house was to 
survive for another sixty years before its replacement with a new mode of vernacular 
housing. The majority of the surviving elevated houses of Queensland were built in this 
sixty-year period. This extended period of survival suggests that other factors, which have 
not survived as part of the legend, may have been at work to secure its longevity and 
ultimately to allow its demise.  
The Macquarie Dictionary gives one of the meanings of ‘vernacular’ as ‘native or peculiar 
to popular taste, as a style of architecture’. The theories that produced the Queensland 
House had been developed in other places. As such it was neither ‘native’ nor ‘peculiar’ to 
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Queensland. However there was no doubt that it was ‘to popular taste’; With the exception 
of the hot arid inland zones where considerable numbers of earth fast houses co exist with 
their elevated neighbours, the elevated mode of housing was so widespread as to be 
considered almost universal. It was not just one of a number of different modes of building 
in general use, as we have noted in other places; it was virtually the only mode of housing. 
A vast collection of photographs and the physical evidence of a multitude of surviving 
houses confirm that this was so.  
Architectural scholar Paul Oliver notes ‘the vernacular is the local or regional dialect, the 
common speech of building’.92 Amos Rapoport offers ‘folk’ and ‘popular’ as synonyms for 
‘vernacular’.93 Historian Judy Gale Rechner offers the description ‘affordable’ implying 
availability to the general community.94 This is a useful measure as it excludes affluent 
buildings of esoteric origin. Transient and fashionable modes of building such as ‘Spanish 
Mission’ and ‘Tudor’ were not within the vernacular fold. In a similar vein ‘high design’ 
buildings, totally controlled by architects cannot be considered as representing the 
vernacular stream. Involvement of professional architects will usually be minimal.  
Two modes of elevated house had evolved in Queensland. The ‘lowset’ house, typically 
with its floor raised 4 to 5 ft (1200-1500mm) from the ground, was intended to clear the 
miasma stratum and position the body of the building to allow the cleansing effects of the 
‘free circulation of air’. The ‘highset’ house, with its floor normally 7ft. (2100mm) from the 
ground, was a variation of the above; it was raised to the higher level to allow the use of 
the understorey. In every other regard both types of house had common features. They 
were usually flanked with verandahs, to one or more sides. These verandahs shaded the 
core of the house and provided ‘open air’ rooms for daytime living. The verandahs were 
connected to the interior with ‘French lights’ intended to maximise air movement through 
the building. High ceilings ensured that interiors spaces were ‘airy’; large volumes helped 
to dilute any bad air that lingered internally. Internal spaces were provided with ceiling or 
high wall vents that allowed the dispersal of any impurities exhaled by human bodies 
during the night. Rooms were capable of being shut to exclude the dangerous night air 
during epidemics of malaria, dengue, typhoid and diphtheria.  
The structure was universally of timber with roofing of corrugated iron. Compared with 
masonry construction, building an elevated house was much easier using timber 
construction. A few surviving examples of brick elevated houses raised on arches prove 
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this reality. Standardisation of milled timber components and widespread familiarity with 
the methods of construction helped to ensure affordability. In 1903 Building World, 
published in London, dedicated their front page to ‘Timber Dwellings in Queensland’ 
(Figure 78). The elevated Queensland house was acknowledged as a success in the 
development of tropical housing and not as a relic of a previous ‘miasmatic’ age. By 1900 
Queensland, the fastest growing dominion in the Empire had become the largest 
community of European descent living in a tropical environment in the world. That situation 
remains to this day.  
The principal determinant of the Queensland elevated vernacular house had been the 
nineteenth century notion of Climate. This acknowledged that each strain of the human 
race had an appropriate place to live and when relocated their health was at risk. 
Embracing a modified lifestyle could lessen the risks of relocation. The elevated 
Queensland house represents a very evident case of an adopted modified lifestyle. Any 
future change in the mode of popular and affordable housing would require that the 
notions of Climate, which identified Queensland as a risky and suspect place, be negated 
and replaced.  
This section will consider some of the factors that were likely to affect attitudes to health 
and housing and the continuing use of the elevated house. Medical concerns in this regard 
have been noted as  
 Inertia of both the miasma theories and the nineteenth century notions of Climate. 
 Tuberculosis and medical attitudes to fresh air therapy. 
 The incidence of plague and the health regulations that followed same. 
 Medical research into the place of the European in the tropics. 
 Attitudes to protection from mosquito borne diseases.  
Each of the above will be assessed to allow a subsequent appraisal of a probable path of 
continuing use of the elevated mode into the twentieth century.  
The first factor noted concerns the inertia of both the miasma theories and the notions of 
Climate as health determinants. Both of these were significant factors supporting the 
continuation of the elevated mode. Inertia describes the property of ‘remaining stationary 
or continuing in motion in a straight line until affected by another force’. In the case of the 
miasma theories they remained ‘in motion’ for at least a decade (and possibly longer) after  
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Figure 78: Source: 1903 Building World. 
their official demise. Scientific rejection did not result in immediate community acceptance 
of a new order. We recall the gloom of Sir Rupert Boyce who noted that only those who 
were engaged in malarial research could ‘have any idea of the depth to which the old 
doctrine of the miasmatic origin of diseases has sunk into the minds of men’.95 To this day 
some of the miasmatic notions are in use; warnings of the dangers of ‘night air’ are still 
occasionally heard. Survival of the miasma theories was also a problem of medical 
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practitioners seeking to up date to the new medicine. Patrick notes a decade of confusion 
in which the medical profession made their final transition to the germ theories.96  
In terms of community acceptance of the new theories a case study is noted below. In 
1911 plans for a new Police Station in Cairns were prepared. The Cairns District Inspector 
of Police suggested amendments. One of his recommended revisions concerned the 
height of the floor above ground level:  
The floor of the old building is 3ft.6ins. From the ground and that of the new one will 
only be 2ft. 6ins. From the ground. Cairns is a very wet and low and in wet weather 
(and especially so in the wet season) the water lodges and the ground is wet for 
months. The floor being so low will make it unhealthy. All the doctors here 
recommend that buildings be erected as high as possible from the ground. I 
consider the new building should be as high, at least, as the old one, namely 3ft. 6 
ins. from the ground.97  
One of the Government Architects made a marginal note on the letter; ‘The plans show 
floor of new bldg. to be 3ft 6in above ground’. By 1911 the miasma theory had been 
discarded by the medical profession. What did the Inspector imply when he stated that the 
doctors support his stand? There are two likely answers. One answer is that he was 
bluffing. He believed that 3ft 6in (1050mm) was the desirable height and the support of ‘the 
doctors’ was pure bluff. The Inspector argued that ‘the ground is wet for months. The floor 
being so low will make it unhealthy’ as a rationale for elevation. A second explanation is 
that the local doctors did ‘recommend that buildings be erected as high as possible from 
the ground’ but in regard to protection from mosquitoes. In 1902 an Australian trained 
medico, Dr. Richard Alfred O’Brien, had commenced practice in Cairns. He was to take an 
active interest in malaria and was one of the pioneers in using the microscope to identify 
malarial parasites.98 It is certain that Dr. O’Brien and his Cairns colleagues had a copy of 
Manson’s text stating that ‘the mosquito does not ascend more than a few feet from the 
ground’. It is also possible that the recommended elevation for refuge from miasma was 
adopted without amendment to the height required for protection from mosquitoes. The 
district Inspector of Police was not a lone figure in this regard. In 1913 Dr. Knowles in 
Cairns found that some still believed that malaria resulted from breathing the air that arose 
from the local swamps.99  
 
Chapter 4: The Queensland elevated house 
 
268    
The nineteenth century notions of Climate also endured into the twentieth century. High 
summer temperatures and heavy rainfall were proof to many that Queensland was not a 
natural habitat for Europeans. However, not everybody believed that Queensland’s 
summer heat was a malevolent factor. E.B. Kennedy, who regarded fever and ague as a 
‘trifling bush malady’, dismissed those who believed that the heat could place the 
inhabitants at risk.  
There is more nonsense talked about the climate of Queensland, than there is 
about almost anything else connected with it, even to the mosquitoes, but those 
who abuse the climate can have had no experience in other hot countries.  
A strong healthy looking man was once complaining about me about the heat, 
saying he had been two years in the country but could not stay in it on account of 
the hot summer. Judging from his appearance the question was needless, but I put 
it to him, has the heat ever injured you in any single way? ‘No’ he replied ‘but I am 
afraid it will do so’. Here was an absurd answer.100  
In subsequent text we will see that the matter of whether or not the summer heat was 
injurious to European health was still being studied in 1940.   
The second noted factor that was important in sustaining the continuity of the elevated 
housing was concern about tuberculosis. In 1900 the worldwide escalation of the incidence 
of tuberculosis included Queensland in its sphere of alarm. Delivering his Presidential 
Address to the Medical Society of Victoria, J.P. Ryan noted that:  
 As regards the mortality which it causes, tuberculosis is the most fatal disease with 
which we are acquainted. Cholera, yellow fever and the plague have evil 
reputations, but they are less destructive to mankind, and they hardly touch the 
higher animals. Tuberculosis claims more victims each year amongst the nations 
than typhoid, diphtheria, measles, small pox, and scarlatina.101  
Subsequently he noted that in relation to urban and residential design:  
Much still remains to be done in the way of drainage and building sites, the better 
construction and ventilation of houses, work shops and factories, the prevention of 
over crowding, the cleansing of houses, yards and streets, and the suppression of 
all nuisances that are a danger to public health… 
In this connection let me say a word about ventilation. Fresh air and sunlight are as 
essential to life as food and drink. …A diminution in the supply of either…results in 
the impairment of bodily functions; while on the other hand an abundance of both 
ensures the healthy working of the animal organism. If living almost entirely in the 
open air, by night as well as by day is found to be the most important means of 
improving the conditions of phthisical patients, of lowering the temperature, 
lessening cough and expectoration, and improving the appetite, it may surely be 
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taken for granted that the same condition is not likely to prove injurious to the 
average man or woman. And yet this assumption is evidently widely prevalent 
among us, for the greatest precautions are taken by the ordinary householder to 
exclude from his dwelling the light of heaven as well as the breath of life. The air of 
the houses in which so large a proportion of our lives are passed, should, in reality, 
be as fresh and pure as the outer atmosphere….It is only too evident, however, that 
an opposite course is more generally taken, by grudgingly admitting fresh air in the 
daytime and by doing our utmost to exclude it at night.  
Remarks concerning the exclusion of sunlight referred to the ubiquitous use of verandahs 
for Australian housing. The exclusion of ‘night air’ had a clear source. From a Queensland 
Report on the ‘Proceedings of the 1901 International Congress for the Prevention of 
Tuberculosis in London’ we note that the people of Queensland were not given to the 
harmful habit of sleeping without the benefit of fresh air: 
Fortunately the climate of Queensland does not encourage the pernicious habit, so 
common in northern Europe of sleeping in closed bedrooms…should any do so 
here even in the cooler months of the year.102  
The same report commenting on the importance of ventilation of urban areas noted that ‘It 
is the lessened facilities for ventilation that render terrace houses unwholesome’ 
Similarities to the precautions against miasmatic hazards were almost total. The advice on 
housing that accompanied the increased concern with tuberculosis could only lead to the 
conclusion that the Queensland house, originally designed for protection against 
miasmatic infections, was a very appropriate residence to promote good health and to 
safeguard against tuberculosis. In Queensland there was no problem about verandahs 
shading the house. Much of life was lived on the verandahs, which provided light and air in 
abundance. Sleeping on verandahs under a mosquito net was a widespread Queensland 
habit until the 1950s. The 1903 article in Building World had advised that when designing 
a Queensland Residence there were a number of desirable requirements:  
Always elevate the house on wooden blocks or stumps. Design the rooms so that 
they may always receive plenty of light and air (for windows and doors French 
casements are to be recommended). Have plenty of verandah area for in summer 
time verandahs are slept in. If funds are available put in Portland cement concrete 
at least 6in thick the whole site of the building. Provide means of utilising the house 
drainage for gardening (sewers are rarely, if ever, provided in new countries). Keep 
the closet building a good distance from the house (this is absolutely necessary on 
account of the rapid decomposition of faecal matter in hot summer months). Do not 
place trees, plants, or creepers too close to the house as they attract tropical 
insects, frogs, etc.  
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In the early decades of the twentieth century Alberti’s avowal that ‘what we breathe is so 
conducive to the nourishment and support of life, the purer it is, the more it must preserve 
and maintain our health’ was still good advice.103 Mountain and seaside air were deemed 
to have special qualities; resort to such locations could recharge both body and mind. The 
Queensland Education Department pioneered the use of open-air schools. Over the period 
1914–1922 these buildings would have helped in teaching the community the therapeutic 
power of clean air.104 With encouragement from the influential Dr. Ernest Sandford 
Jackson, classrooms were built at the fledgling Church of England Grammar School in 
Brisbane with walls that extended only four feet above the floor. The upper parts of the 
wall were completely open.105 All Souls’ School at Charters Towers advertised ‘Open air 
sleeping accommodation is provided for all the boys, and the same principle is extended to 
dining and classrooms, to maintain a high standard of physical health’. Hopefully the pupils 
of all those schools finished their education with ‘much sharper wits than the Thebans’, as 
Alberti had proposed in 1452. 
We can confidently assume that the elevated houses of Queensland were still deemed to 
offer optimum conditions for the promotion of good health, and in particular defense 
against tuberculosis, through the medium of ‘fresh air’ and the type of living spaces 
provided. In the early years of the twentieth century some state hospitals were provided 
with open-air wards whose canvas walls could be rolled up to maximise exposure to fresh 
air and light. These attitudes would survive in a Queensland context until the 1950s when 
a Commonwealth assisted program for the eradication of tuberculosis was undertaken. 
State sanatoria at Westwood near Rockhampton and at Chermside in Brisbane were 
designed on the basis of maximum exposure to light and air.  
The third medical concern was the fear of plague. In 1900 bubonic plague made its 
reappearance in many parts of the world. In the period 1900 to 1908 a small number of 
cases were reported in Brisbane, Ipswich, Maryborough, Childers, Bundaberg, Mackay, 
Gladstone, Rockhampton, Townsville, Cairns, and Port Douglas.106 This was the same 
disease that had appeared in the sixth century, had reappeared in the fourteenth century 
as the ‘Black Death’ and made another appearance in the mid nineteenth century causing 
considerable problems in China, India and South East Asia. It is caused by the bacterium, 
Yersinia pestis, which is found in the bloodstream of rodents and most commonly in rats. 
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The most common vector is the rat flea Xenopsylla cheopis, but the vectors are not 
restricted to that flea.107  
The appearance of the plague led to the Queensland Health Act of 1900.108 This Act, 
replacing an earlier Act, gave the Governor in Council widespread powers to monitor the 
spread of any diseases that might threaten Queensland. Control of all problems was to be 
by way of ‘regulations’ under the provisions of the Act. While plague was not exclusively 
associated with tropical places the Queensland outbreak revealed the vulnerability of 
Queensland to imported health problems in general and in particular to tropical existence. 
Dangers from imported diseases that could colonise Queensland lurked in close 
geographic proximity. Such was noted in 1902:  
The proximity of Queensland to Batavia and other foreign ports, which are always 
labeled dangerous, the long coastline of the state, the numerous ports, and the 
number of overseas vessels visiting these ports, expose Queensland to the danger 
of imported diseases.109  
At the same time that the Health Act of 1900 was being framed another strategy to 
promote and safeguard community health was adopted. We note this measure in the 1902 
address by Professor E.M. Crookshank to the Royal Society of Queensland  
…Dr. Ham, (the energetic Commissioner of Health) has before him a career of 
great usefulness in this city; but if he were to do nothing more than what he has 
already achieved he would deserve to be remembered with gratitude by the public 
of Brisbane. I refer more particularly to the institution of a Queensland Branch of the 
London Sanitary Institute-the recognised authority for granting certificates qualifying 
persons as sanitary inspectors. This will have a far-reaching effect in obtaining and 
maintaining a high state of sanitation in this town. I regard the trained sanitary 
inspector as the most formidable opponent of diseases such as diphtheria, typhoid, 
cholera, plague and yellow fever, which flourish wherever insanitary conditions 
prevail.110  
In the years to come these guardians of the State health would be involved in many 
aspects of daily life from the examination of rented accommodation, the purity of foodstuffs 
and the establishment and close scrutiny of night soil and garbage services and the 
eradication of mosquito habitats. Their efforts to promote and police a lifestyle that would 
enable Europeans to survive in the tropics were not always appreciated by the public. We 
read of the seemingly endless difficulties facing Health Inspectors from the Annual Reports 
of the Commissioner for Health. In 1906 there was a complaint about the ‘failure of the 
medical practitioners to report cases of infectious diseases’. In 1907 it was noted that 
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‘Sanitary reform, while praised in the abstract, has never met with, nor is likely to meet with 
much sympathy or commendation.’ A general complaint was that ‘Australia like America is 
the home of Quackery’. In 1910 ‘the lack of forethought by architects and builders in 
protecting buildings from rodents’ was noted. In 1925 we note ‘Local Authorities are as a 
rule apathetic in health matters’. As late as 1929-30 it was lamented that ‘A peculiar 
feature of Local Government is the discouraging attitude adopted against the office of 
Health Inspector. This office is looked upon by a large number of local authorities as an 
encumbrance and an unwarrantable expense’. 
The strategy to eradicate plague had one prime course. Under the direction of Health 
Inspectors a program for the eradication of rats and mice was set in motion. Rat gangs 
equipped with baits and rat terriers set about the task. Tallies of kills were published each 
year; Brisbane scored 58,629 in 1910.111 To the full extent of the State, ‘back yards’ were 
often hosts to open cesspits, which polluted adjacent wells, together with rubbish heaps 
each of which was a breeding ground for rats. The Australian Medical Gazette noted some 
successful remedial actions:  
In the so called ‘stamping out’ process of plague the best results appeared to follow 
the removal of filth and garbage from premises, but, above all, the steady and 
systematic scavenging of districts well and wisely directed. In May of last year the 
municipality of Brisbane received a thorough cleansing of all dirty areas within its 
boundaries. Metal Garbage boxes, fitted with cover (sic) were provided to every 
householder, and a special by law was passed by the municipal council compelling 
householders to place the refuse of the kitchen etc. therein. Immediately following 
this special cleansing a notable decrease in the number of cases of plague was 
observed. In November of last year three cases of plague occurred in Townsville, 
where for some months previous to the outbreak plague-infected rats had been 
found. A cleansing ‘order’ was carried into effect by the Townsville Municipal 
Council, and some thousands of loads of filth removed from the town. The last case 
of plague occurred there on 26th November 1902, and since that date there has 
been no further development.112  
The problem of harbouring rats extended to buildings and particularly those commercial 
premises with minimal clearance from the ground. These provided inaccessible under-floor 
nesting places. Acting under its ability to issue Regulations that attached to ‘The Health 
Acts 1900 to 1911’ the Queensland Executive Council issued an Order in Council in May 
1912 that declared:  
(1.) That rats are noxious vermin; 
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(2.) That the following measures shall be adopted by the owners and occupiers of 
all premises within the Metropolitan Area - that is to say, the Cities of Brisbane, the 
Towns of Hamilton, Ithaca, Toowong, Windsor, The Shire of Stephens, and so 
much of the Shire of Balmoral that lies to the west of Bulimba Creek.  
Among the measures noted above were the following:  
Whenever in any building the floors, skirtings, wainscots, walls, partitions, ceilings, 
or like internal fittings, or any of these, are so constructed or are in such a condition 
as to permit the access, shelter or harbouring of rats in, under, or about such 
building, the said floors, skirtings, wainscots, walls, partitions, ceilings, or like 
internal fittings, shall be so removed, refitted, reconstructed, altered, or repaired as 
to prevent as far as practicable the access, shelter, or harbouring of rats in, under, 
or about such building.  
These Regulations acknowledged the sterling work undertaken by the cats and rat-terriers 
that patrolled the understoreys of Queensland’s houses. The 2ft. (600mm) clearance from 
the ground to the closest timber member, that would be required under the 1944 
regulations, was to allow rat terriers to run unimpeded under buildings. We note from the 
regulations some of the recommended precautions against rats:  
…by blocking access ways, destroying harbourage, protecting foodstuffs, 
poisoning, trapping, use of rat killing dogs, cats or other animals, and otherwise…  
The 1912 Regulations were intended to be applied to all local authorities should the pilot 
scheme prove successful. It takes only a slight understanding of humankind to predict the 
reaction of property owners who were required to ‘remove, refit, reconstruct, alter and 
repair’ their premises on the direction of a Health Inspector. In the application of uniform 
and effective legislation to control rats there was a major problem. Building works were 
under the control of Local Authorities and each Council had a different set of Building By-
Laws. It may have seemed that passing responsibility to the Local Authorities would rid the 
Government of a highly contentious administrative matter.  
Regulations requiring Local Authorities to be responsible for rats in their areas were issued 
in 1917. Four years later ‘The Rat, Flea, and Plague-carrying Insects Prevention and 
Destruction Regulations of 1921’ provided for local autonomy in the matter of rat proofed 
buildings.  
No person shall hereafter have, maintain, or construct any building, outhouse, or 
other superstructure, stable, or other premises within the area of any Local 
Authority unless the same be rat-proofed in a manner to the satisfaction of such 
Local Authority.  
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It was not until 1944 that this matter was resolved. ‘The Plague Prevention Regulations of 
1944’ issued a direction to all Local Authorities to standardise their By Laws to provide the 
following clauses as quoted below from the Dalby Shire By Laws:  
Prevention of Breeding and Harbouring of Rats.  
50(1) A person shall not hereafter have, maintain, or construct any building, 
outhouse, or other superstructure, stable or other premises within the Town, unless 
the same be rat-proofed in a manner to the satisfaction to the Council. 
(2) Every such building, outhouse, or other superstructure, stable, or other premises 
to be erected, re-erected or reconstructed on the ground level, shall have the 
ground floor protected by a rat baffle wall of rat-proof material from such floor down 
two feet below the ground level or on to rock, or if to be erected, re-erected, 
reconstructed, or built above the ground level, shall have a clearance of at least two 
feet above the ground level at all points of the building.  
The fourth of the medical factors influencing attitudes to housing was the research 
undertaken on tropical health and housing. The opening decades of the twentieth century 
were marked with the establishment of centres of research in tropical medicine. In England 
Manson and Ross were at work in Schools of Tropical Medicine in London and Liverpool 
that were aimed at the protection of British colonial health. In Malaya, Malcolm Watson 
was at work identifying the malarial vectors of the region and methods of control. In 
Panama William Crawford Gorgos was turning what had been one of the unhealthiest 
places in the world into one of the healthiest places. It was in this milieu that Queensland 
was to join the world of Tropical Research.  
In matters of mosquito borne diseases some of Queensland’s medical researchers were of 
world significance. We recall that in 1874 it was Dr. Joseph Bancroft of Brisbane who 
made the discovery of the immature microfilariae of the filarial worm in the stomach of a 
mosquito. In 1905 Dr. Thomas Lane Bancroft, a son of Joseph Bancroft, also of Brisbane, 
made another important discovery. He was one of a number of medical scientists who 
confirmed the suspected link between the mosquito Stegomyia fasciata (later renamed 
Aedes egypti) and dengue.113  
The promotion of the notion for the establishment of a school in tropical Medicine in 
Queensland came from an unusual source. The Anglican Bishop of North Queensland, 
George Horsfall Frodsham, was moved to campaign for medical research that would 
benefit the people of the north. Visits within his diocese often found him in situations where 
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many of his flock were indisposed with the ‘indefinite fevers’ that were a part of tropical life. 
W.H.W. Williams writes on this significant initiative for the northern zones.  
Bishop Frodsham will be remembered as the creator of the Australian Institute of 
Tropical Medicine. The idea was first conceived as a result of a long talk between 
the bishop and Doctor Patrick O’Brien at Cairns in 1907. From that night until the 
formal opening of Institute on 28th June 1913, the bishop laboured incessantly for 
its creation.114  
The Institute established in 1910 was under the direction of Dr. Anton Breinl who had 
trained with Ronald Ross at Liverpool. In 1930 it was moved to Sydney. Breinl brought to 
the Institute a broad experience of tropical medicine from Africa. In his initial assessment 
of which diseases should be the focus of the Institute research program Breinl 
summarised: 
that there was a great deal of Filaria present, the importance of which seemed to be 
underestimated. A certain amount of Benign Tertian Malaria was present. Tropical 
dysentery was rare but Sprue was common, particularly in the Innisfail District. 
Dengue Fever was common; Beriberi was frequently seen among the divers and 
crews of the pearling boats at Thursday Island. Hookworm was prevalent. Diseases 
of the eyes were common throughout Western Queensland…a good many other 
diseases also occurred such as Ulcerative Granuloma, indefinite fevers, Typhoid of 
a peculiar type, Leprosy and many more. He was worried lest Yellow Fever should 
be introduced, as the Mosquito vector was present all along the Queensland Coast 
from Torres Strait to Brisbane.115  
Breinl’s concern about yellow fever was based on the anticipated completion of the 
Panama Canal that would place Queensland closer to the source of the yellow fever virus.  
We have noted Breinl’s reference to the presence of ‘a certain amount of benign tertian 
malaria’. By this period malaria was restricted to the far north with a diminished morbidity 
rate. Cilento advises that between the years 1900-1942 malaria made an appearance at a 
number of places in West Australia and the Northern Territory and at the following areas in 
Queensland:  
Roper River, Burketown, Normanton, Croydon, Forest Home-Einasleigh-Kidston, 
Van Rook-Staaten, Kendall River, Aurukun-Rockeby, Weipa-Batavia River, 
Mapoon, Poid-Boigu-Sabai, Portland Roads-Iron Range, Merluna-Mein, Coen-
Lockhart River-Moojeeba, Ebbagoola-Yarraden-Musgrave, Maytown-Palmer, 
Cairns-Trinity Bay-Yarrabah, Cairns-Innisfail-Mourilyan (sporadic) Cardwell-Halifax-
Ingham (sporadic).116  
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There was a fear by some health administrators that malaria could break out on a larger 
front to threaten both people and economy. Numbers of cases varied considerably. In 
1921-22 there were nineteen cases with only one in 1922-23.117 Putting malaria with other 
debilitating fevers such as dengue there was need for a hill station in the north. Atherton, 
high in the tablelands behind Cairns and free of anopheline mosquitoes, became a 
convalescence resort for the coastal dwellers. Pugh’s Almanac for 1908 noted that ‘As a 
sanatorium alone, Atherton stands almost unequalled in the North’  
Relatively large outbreaks of malaria were of major concern. Such a situation happened in 
1910:  
An outbreak of sub tertian malaria occurred at Kidston (Oaks Rush) and 
necessitated the dispatch of Dr. Baxter Tyrie (Government Health Officer) from 
Cairns. His investigation showed that the disease had probably been introduced by 
infected European miners from New Guinea. Among a population of approximately 
400, 120 persons were affected and at least 25 died. The measures taken by Dr. 
Tyrie were successful in stopping the outbreak. The establishment of severe forms 
of malaria in tropical Australia requires to be carefully guarded against, as the 
economic results of this disease are very serious.118  
In 1913 and 1916 further outbreaks happened in Cairns. Jones reports the severity of the 
1913 epidemic:  
…never in hospital records in as short a time had so many malaria admissions been 
made as during one week of this epidemic.119  
Immediately prior to the 1913 epidemic Cairns had been provided with a reticulated water 
supply. Disused water tanks around the town had supplied breeding places all located 
beside houses.120 Regulations, under the Health Act 1900 to 1911, concerning the 
‘Destruction and the Prevention of Breeding of Mosquitoes’ were issued in 1917. These 
required that high standards of malarial hygiene be maintained. As to their effectiveness 
we read four years after their proclamation that ‘Rat and Mosquito Prevention and 
Destruction Regulations have been in the hands of Local authorities since 1917. Little or 
nothing is being done’.121  
The Australian Institute of Tropical Medicine initiated a program of identifying anophelines 
and their habitats. It was one of their tasks to tutor the community in malarial hygiene. 
Breinl did not advocate the practice of elevating houses to lessen mosquito-transmitted 
diseases. His mission had no use for that bit of outdated folklore. He believed that 
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attention to household and community malarial hygiene was the only valid approach.122 
The highly successful results of the Panama Canal Zone had proved that such a strategy 
would be rewarded. He taught the new wisdom that stagnant water whether in ponds, 
swamps or household items such as tin cans and old tyres was the principal culprit.  
In 1915 a warning had been given about the dangers of malaria returning with the soldiers 
from World War I from places such as Egypt, Palestine and New Guinea:  
Malaria may at any time be bought to Queensland by returning members of the 
military and naval forces garrisoning the Empire’s recently acquire colonies, 
situated in the south Pacific, and where malaria now exists.123  
Concern became reality in 1916 when the number of reported case of malaria was 63 in 
1915-16 and 213 in 1916-17. Those returning from New Guinea were treated in Townsville 
under the care of Australian Institute of Tropical Medicine.124  
Word War II saw an epidemic of malaria centered in Cairns. In 1942 there were 700 
reported cases. In the period 1943 to 1944 troops returning from the Pacific provided a 
reservoir of infection that spread to a few recipients in Townsville, Rockhampton, Brisbane 
and Canungra. Malaria in these places would have been spread by the southern dwelling 
An. Annulipes.125 In this situation there was no reported cause for concern. This was a 
significant change to the reporting of previous outbreaks. The Queensland Health 
administrators must have felt that the community was not at any heightened risk of 
continued epidemic malaria:  
There has been a marked drop throughout the endemic area in Queensland for 
actual locally acquired cases of malaria. Several small localities, however, have 
shown infections. These will need to be watched for some time after the war. This 
situation is not one that is at all alarming. Excellent work has been done in northern 
endemic areas by the joint efforts of the military forces and the Allied Works council, 
with some assistance from the United States Navy. One major piece of construction 
and drainage work will be of great permanent value to the Cairns area.126  
From the end of the war progress continued to be made to rid Queensland of malaria. By 
1960 malaria was so rare as to be almost of no consequence.  
While malarial problems were restricted to the north mosquito borne dengue affected a 
much larger area of Queensland. Anton Breinl noted in 1910 that ‘dengue was common’. 
Reports of epidemics commence in the 1870s. An epidemic that commenced in Charters 
Towers in 1897 made its way though much of the state followed by further outbreaks 
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occurring at five to fifteen year intervals. In 1926 and 1941 major epidemics made their 
way through most of Queensland and into the Northern Rivers Districts of New South 
Wales.127  
Part of the charter of the Australian Institute of Tropical Medicine was to research the 
physiology of the Caucasian living in a tropical environment. This topic of the ‘European in 
the Tropics’ was a direct descendent of the notions of Climate. The sages of the 
nineteenth century sugar industry had been unbending in their belief that a Queensland 
Sugar industry could never develop without indentured Pacific Island labour. The suitability 
of the European for tropical life was not a new theme in Queensland.  
We can follow a sequence of publications that arose from the study of this question noting 
the principal thrust of their findings. In 1920 Anton Breinl had resigned from the Institute 
with his place taken by Raphael Cilento. In 1923 Cilento published the initial findings of the 
Institute in this matter. From his pamphlet, ‘Climatic Conditions in North Queensland as 
they affect the health and virility of the people’, we note:  
As regards the effect upon health of residents in the tropics of Australia, careful 
scientific enquiry has failed to elicit any evil effects depending on climate alone. The 
majority of those violently opposed to the colonisation of the north are either people 
who have never been there, or people whose conservatism makes it impossible for 
them to form an unbiased opinion. All scientific inquiry (and there has been much of 
it) goes to prove that there is no obstacle to a white working race living, thriving and 
multiplying in the Australian tropics.128  
In proof of the above he included the findings of Breinl and Young on mortality rates for 
Queensland compared with the overall Commonwealth figures:  
It might be presumed that any unhealthiness of tropical Australia would have left its 
imprint on the vital statistics of Queensland. That this is not the case is clearly 
shown from the following comparison of the Queensland death rates per thousand 
of population with those of the Commonwealth as a whole:  
Table 9: Mortality rates /1000/annum of Queensland and the Commonwealth as a whole.129 
 1906 1907 1908 1910 1911 1912 1913 1914 1915 1916 1917 
Queensland  9.50 10.31 10.26  9.70  9.78 10.65 10.37  9.97 11.00 11.09  9.64 
Commonwealth 10.92 10.99 11.07 10.33 10.43 10.66 11.23 10.78 10.50 11.04  9.80 
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For the twelve years under review Queensland had the lowest mortality rate for ten of 
those years. Breinl and Young went on to provide even more convincing proof.  
Another test of the salubrity often applied is that derived from a comparison of the 
deaths of infants under one year of age with the total births. …A comparison of the 
Queensland results with those of the Commonwealth as a whole for the years 1906-
1917 is furnished in the following table:  
The following table shows Infant mortality rates of Queensland and the Commonwealth as 
a whole. 
Table 10: Infant mortality rates of Queensland and the Commonwealth as a whole.130 
 1906 1907 1908 1909 1910 1911 1912 1913 1914 1915 1916 1917 
Queensland 74.68 77.65 70.67 71.56 62.90 65.36 71.73 63.35 63.93 64.33 70.27 54.87 
Commonwealth 83.26 81.06 77.78 71.56 74.81 68.49 71.74 72.21 71.47 67.52 7-.33 55.91 
In every one of the twelve years under review the infantile mortality of Queensland was 
more favourable than that of the Commonwealth as a whole. Further, in both the forgoing 
tables the comparison has been between Queensland on the one hand and the 
Commonwealth, including Queensland, on the other. A comparison between Queensland 
and the Commonwealth exclusive of Queensland would have given results even more 
favourable to Queensland than those deduced above.  
Statistics for Queensland were then compared with overseas countries. Taking 1913 as 
the base year the following figures were shown:  
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Table 11: Mortality rates and infant mortality rates of Queensland compared with other countries.131 
 Death rate/1000 Infant mortality/1000 
Queensland 10.4  63 
Commonwealth 10.8  72 
Netherlands 12.3  91 
Denmark 12.5  94 
Ontario (Canada) 12.7 117 
Norway  13.2  65 
Sweden 13.6  70 
England & Wales 13.8 108 
U.S.A. 14.1 ---- 
Switzerland 14.3  96 
Belgium 14.8 120 
Germany 15.0 151 
Scotland 15.5 110 
Ireland 17.1  97 
France 17.7  98 
Italy  18.7 137 
Japan 19.5 150 
Austria 20.5 180 
Jamaica 21.7 171 
Spain 22.1 ---- 
Hungary 23.3 186 
Rumania 25.9 202 
Ceylon 28.4 189 
Chile 30.1 255 
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Yet more statistics proved that the anticipated life spans in Queensland was generally in 
excess of the expectation for the Commonwealth.  
Table 12: Anticipated life spans for Queensland and the Commonwealth as a whole.132 
Decade Queensland 
Males 
Commonwealth 
Males 
Queensland 
Females 
Commonwealth 
Females 
1881-1890 41.330 47.199 49.754 50.844 
1891-1900 49.512 51.076 55.800 54.756 
1901-1910 54.203 55.200 59.294 58.837 
 Cilento, in his capacity as the Director of the Institute of Tropical Medicine, produced a 
1925 text on the subject of The White Man in the Tropics. Included in this work were his 
observations on the mutations of the Australian race. He believed that different parts of 
Australia were producing ‘local strains’. Concerning the particular strain that was 
developing in Queensland he provided the following description:  
He is tall and rangy, with somewhat sharp features, and long arms and legs. 
Inclined to be sparely built, he is not however lacking in muscular strength while his 
endurance is equal in his own circumstances to that of the temperate dweller in his. 
This north Queenslander moves slowly, and conserves his muscular heat-producing 
energy in every possible way. One can pick him out on the streets by the fact that, 
as a general rule, he walks more deliberately. In the women this becomes a 
gracefulness of movement that reminds one of those nations of the East that live in 
similar environments.133  
In 1935 Grenfell Price, of the University of Adelaide, sought a role in the debate with a 
tract that included two separate papers. The first was ‘The White Man in the Tropics’ and 
the second ‘The Problem of North Australia’.134 Both papers were focused on the 
population problems of the Northern Territory. Price offered a defence of the White 
Australia Policy and enthusiasm for what was being achieved in Queensland by the 
European settlers of warm and wetlands.  
In 1938 Dr.V.G.Watson Brown of Longreach produced an unpublished typescript 
‘Introduction to the Problem of the White Race in Western Queensland’.135 Watson Brown 
was concerned for the physical and mental development of those who lived in the isolated 
and arid tropics. He declared that while exceptional good physical health was the norm in 
such zones there was a danger of a mental atrophy that could result from acceptance of 
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poor diet and sub standard accommodation. Dr. Watson Brown was concerned with 
galvanised iron clad housing that comprised 67.5% of all housing in Longreach.  
In 1940 The University of Queensland published A Basis for the Study of Man’s Reaction 
to Tropical Climates by Professor Douglas H.K. Lee. This detailed an extensive program of 
physiological measurement correlated with climatic data. Lee came to the conclusion that 
most of Queensland was suitable for Caucasian habitation. While some areas required 
physiological adaptation, Cape York and Burketown were considered to be outside the 
acceptable limits. Criteria for a healthy life style were presented as prudent programs of 
exercise, regard for physical fitness, temperate lifestyle and careful monitoring of water 
and salt intake.  
While it was clear that there were no medical realities to suggest that Europeans could not 
thrive in the tropics there were abundant reasons to show that the people of these areas 
needed guidance on how to live with comfort. Other than Grenfell Price, all other 
commentators were members of the medical profession and all offered opinions about 
appropriate housing for Queensland. All the recommended plans of suitable housing came 
from architects with the medical group taking it as their responsibility to be examiners of 
their worth. Cilento and Watson Brown were particularly critical of houses sheeted with 
galvanised iron. Alternate house designs were proposed. Cilento wrote: 
The desiderata in respect of housing are that the architecture should be such as to 
allow of a maximum of shade, a slow rate of heating, and a free circulation of air… 
Free circulation of air is attained in many ways, and this is a process that makes for 
slow heating also. Passages, ventilating shafts, and ventilators are developed 
especially with this object, while double roofs, double walls, and large verandahs 
contribute to the desired effect. In Townsville, an architect, C.D.Lynch, produced for 
Breinl and Young, a plan somewhat on the lines of the Spanish type of house, 
(Figure 79) but in which the central ‘patio’ suffered considerable reduction in size to 
admit of there being carried through the house from it two corridors the full width of 
the patio set at right angles to one another.136  
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Figure 79: A Spanish type house for Qld.  
Source: Cilento 1925, 107. 
Cilento assesses other approaches to housing that would be suitable for Queensland. He 
describes the first of these modes as a ‘bungalow pattern’ house that:  
….would be distinguished by wide verandahs, broad passages, as much window 
space as possible, and free circulation of the air beneath the house by the elevation 
of the house on piles. As far as possible, the rooms are arranged in a single row, 
one room in depth, so that there is no impediment to the free passage of the 
breeze.  
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Figure 80: A Bungalow pattern house for Queensland. Source: Cilento 1925, 124. 
Illustrations of two houses (Figs. 80, 81) in this mode of planning are included in the text. 
Both are imaginative answers to tropical living and both totally beyond the financial 
resources of the population at large.  
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Figure 81: A Bungalow pattern House for Queensland. Source: Cilento 1925, 113. 
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Cilento also considered another ‘Spanish type’ house that ‘consists in a verandahless, 
thick walled structure built around a central court’. He suggests yet another housing mode 
that seems to owe some aspects of its planning to South East Asia (Figure 82):  
The living rooms of the house (if it is of two stories) are generally the lower rooms 
which are protected by the upper story. They may, without difficulty, be almost 
entirely open to the circulating air. These living rooms can with advantage be fitted, 
not with window sashes, but with door and window bars, and may be left open at 
night for the sake of coolness. In such houses the upper story will naturally be 
reserved for sleeping apartments, and has the advantage of being considerably 
freer from mosquitoes and other insect pests, as a rule. The bath-rooms in relation 
to the sleeping rooms will then be either placed immediately adjacent to them, or in 
larger of better class houses, each bedroom may be provided with a downstairs 
bathroom, reached by a private flight of stairs.137  
  
Figure 82: A South East Asian house for Queensland. Source: Cilento 1925, 115. 
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In Cilento’s descriptions of desirable housing there is a discernible echo from an earlier 
period of medical understanding. His repeated use of the expression ‘the free circulation of 
air’ both through and under the building was surely the legacy of a previous era.  
In 1942 a committee to consider the future of ‘Queensland Tropical Housing’ was 
convened by the Commonwealth Housing Commission.138 Its membership represented a 
wide spectrum of disciplines.  
Sir Raphael Cilento, Director General of Health and Medical Services. 
Colin Clark, Director, The Bureau of Industry. 
Douglas H. K. Lee, Professor of Physiology, The University of Queensland. 
L.P.N. O’Connor, Manager, The State Advances Corporation. 
E.J.A. Weller, Queensland Chapter of the Royal Australian Institute of Architects. 
R.P. Cummings, Board of Architectural Studies, University of Queensland.  
We note the inclusion of Raphael Cilento and Douglas Lee in the panel. Obviously it was 
considered that medical expertise was required to assess appropriate housing foe tropical 
Queensland.  
Their charter was to consider future housing for the northerly parts of Queensland. The 
traditional Queensland house, as a product of the nineteenth century was considered to be 
no longer an adequate house for the mid twentieth century. Deficiencies in design were 
noted:  
Lack of insulation-bare galvanized iron walls and roof. 
Lack of suitable accommodation for cooking and washing. 
Lack of ventilation for stove areas. 
Poor cooking and washing facilities. 
Lack of provision for food storage and preservation. 
Absence of even elementary facilities for hygienic refuse disposal. 
Small size. 
Chapter 4: The Queensland elevated house 
 
288    
General sense of impermanence and squalor. 
Lack of encouragement of household pride. 
Presence of all those factors that go to foster discontent, poor morale and 
neurasthenia.  
Neurasthenia is defined as ‘nervous debility or exhaustion’.  
In the minutes of the committee meetings there are two notable observations. The first of 
these concerned the attachment of the population at large to the vernacular house:  
Housing which was the best that could be done under the restricted conditions of 
early settlement has become traditional, and an organised effort will be necessary 
to break people away from that tradition. Progress from the traditional to the ideal 
will be slow, but must be stimulated and guided to as rapid a rate as circumstances 
will allow. The problem of tropical housing in Australia is the present state of our 
knowledge and having regard to the psychological makeup of the people most 
concerned, renders itself into a question of planning, and it is in this direction that 
much present weakness is evident.  
The second concerned the provision of pilot homes:  
The committee recommends that three pairs of houses be built in North 
Queensland for experimental purposes, the blinds, louvres, etc. in one house being 
changed periodically and left in the other, and the comparative effects observed. 
The sites suggested for these houses are Cairns, Gordonvale and Atherton. The 
present Committee has under consideration an experimental house with a ground 
floor of concrete or brick, with very wide air spaces, and a first floor of wood for 
sleeping purposes only. Such houses to be built by the State Advances 
Corporation, under the ‘Worker’s Homes Act’ and be tenanted throughout.  
The sites suggested for the experimental houses represent two on the steamy coastal 
plain and one on the cooler Atherton Tableland. This strategy could test these pilots in a 
variety of climates in close proximity. The provision of a ‘ground floor of concrete or brick, 
with very wide air spaces, and a first floor of wood for sleeping purposes only’ would 
provide ground level daytime living spaces, insulated by its concrete and brick construction 
and further insulated by the ‘sleeping purposes’ floor over. Heat gained by the light timber 
construction of the upper level would be quickly lost at night. The ‘very wide air spaces’ 
recommended for the lower level would replicate the conditions that were to be found 
under a highset Queenslander. This was the reality of how many people lived in their 
highset homes. While the living spaces were ostensibly located on the elevated floor, 
much of the day was spent in the insulated space under the house. This might contain a 
laundry, a car park and storage areas together with space for social activity. Daytime play 
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spaces for children and a summer entertaining area for friends were often located under 
the house.  
In a monograph published by the University of Queensland in 1944, Dr. Karl Langer 
offered advice on the subject of ‘Sub Tropical Housing’. As a part time lecturer in 
Architectural Design within the university Langer would have influenced the small number 
of aspirant architects whose studies were being undertaken within the Faculty of 
Engineering. Langer advocated the design of a single story house planned such that 
exterior spaces were part of the total habitable space. Verandahs were no longer needed; 
external living spaces took their place. Such a house needed to be built close to the 
ground to achieve this result. In the case of level allotments he advocated the use of ‘soil 
cement slabs instead of the usual foundations’.139 Langer’s contribution was significant for 
many reasons. He believed that architects were competent persons to design housing and 
he found no reason to involve medical opinions in that exercise. Obviously he felt that that 
there were no extraordinary circumstances about Queensland that required a medical 
contribution to domestic design. Perhaps we can interpret this as an indication that 
community attitudes to housing were being subjected to influences that might see eventual 
change. 
The last of the medical factors identified was protection from mosquitoes. It is a part of the 
legend of the elevated Queensland House that it provides protection against insects and in 
particular mosquitoes. We have previously noted that this was also believed in other parts 
of the tropical world. The very first book on tropical medicine by Jacob Bontius in 1642 had 
advised the wisdom of escaping insects by sleeping on the upper levels. We also recall the 
British army in the Caribbean being ordered to sleep on the upper levels of buildings to 
minimise insect bites. The Queensland legend generally states that there are fewer insects 
at the higher level. Architect Peter Newell writing on the Queensland House is consistent 
with this notion:  
…the house owners made the fortunate discovery that the nuisance of low flying 
mosquitoes, sandflies, etc. was greatly reduced when they lived above the level at 
which they did not fly.140  
We note Cilento’s counsel that in the case of a two-story building ‘the upper story has the 
advantage of being considerably freer from mosquitoes and other insect pests’. This type 
of comment was not restricted to Queensland observers. Anthony D. King writing on the 
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continued use of elevated houses in Africa after the identification of the mosquito vector 
notes:  
What all correspondents agreed was that the bungalow whether wood, brick or 
stone, should be raised on wood piers off the ground. For some, these should be 4, 
for others 8 feet. The rationale for this had changed over the years. ‘It dated back 
from the time, comparative recent, when the cause of malarial fever was generally 
attributed to exhalations from the ground’. Yet despite later discoveries about the 
real causes of malaria, earlier practices were not abandoned. Raising the bungalow 
off the ground ensured greater dryness, ventilation, freedom from dust, ‘in all 
countries a potent carrier of disease’ and invasion from insects. ‘Undoubtedly, 
mosquitoes will be fewer in a high than in a low bungalow’.141  
L.E. Cooling, undertaking a survey of the mosquitoes of the Brisbane area for the 
Commonwealth Department of Health in 1923, makes no mention of any measurable 
protection offered by elevated houses. He found that as well as the usual breeding 
grounds provided by swamps, borrow pits, etc. mosquito habitats were often inside the 
home. He identified ‘strictly domestic utensils which hold water , namely neglected 
bedroom water jugs, flower pot saucers, saucers under the legs of food safes, flower 
vases’ as effective mosquito breeding places.142  
One piece of advice offered by Sir Ronald Ross was followed to a limited extent in 
Queensland.143 Ross was an advocate of gauze, but acknowledged that it was an 
expensive solution. As a cheaper alternate he suggested that one corner of a verandah 
could be enclosed with gauze to provide a ‘mosquito room’. Bishop’s Lodge in Townsville 
had such a room; Dr. Anton Breinl was a close friend of the Bishop. The archives of the 
Colonial Sugar Refining Co. reveal that all of their northern houses, both lowset and 
highset, were provided with mosquito rooms. Betty Newell, daughter of a prominent 
Brisbane medico, describes her childhood home:  
Verandahs on three sides of the house offered us the coolest places to sleep on 
humid summer nights and it was pleasant to sit out there in the evenings in spite of 
the mosquitoes that flew in from Nudgee flat and other areas. To overcome this 
discomfit, one part of the verandah was isolated with gauze and was called ‘the 
mosquito room’ …So that he could enjoy his summer evenings reading on the 
verandah, my father made himself some white sateen, ‘anti-mosquito’ leggings, 
stiffened with rods of rattan, neatly sewn and secured with clips. They protected his 
ankles and legs for years.144  
For those who could not afford gauze there was another answer. Just a year after one of 
the major epidemics of dengue that affected Brisbane we read of the dreadful 
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consequences of neglect in regard to mosquito control. ‘Lotol Pest Exterminator’ 
advertised a cheap alternate:  
BZZZZZZZZZZZ! To most people a mosquito is only a buzz with a sting at the end 
of it. Something to avoid, if at all convenient of course. Net curtains, smoky fires, 
citronella; we all know the half way measures of the ordinary household in the effort 
to live through the summer with a minimum amount of physical and mental 
discomfit.  
Yet the proper conception of the mosquito should be as a kind of living lancet - a 
flying hypodermic needle drawing diseased blood from one host, to deposit it in the 
blood stream of another. A vampire always savagely alert to the presence of prey. 
Deadly - Menacing - Ruthless. 
Lotol - the cheap liquid spray is sure death to mosquitoes.145  
There were reasons other than those of medical concern to influence the development of 
the Queensland vernacular house. Three such factors are listed below  
1. The advantage of already being established as the vernacular. 
2. The associated virtues of elevated buildings. 
3. State Government and private enterprise involvement in the provision of housing.  
The first of the reasons noted above marks the reality that the elevated house had already 
been in use for almost the whole of the colonial period and by 1900 was virtually 
unquestioned as the vernacular of Queensland. There were side issues to this situation. 
Milled timber products for the vernacular house had long been standardised. Departure 
from the standards to a totally new design would not have been a simple matter. In a 
similar way the familiarity of the labour force with the techniques of erecting the accepted 
vernacular house was such that departure from the norm would not have been easy.  
The second of the non-medical reasons for the survival of the elevated mode was the wide 
recognition of the associated virtues of elevated housing. These were well known by 1900 
and were persuasive advocates for the continuation of the elevated mode. While there was 
some inconsistency in accepting the associated virtues as the common assets of all 
elevated houses the very real values of protection from flooding and termites and the use 
of the understorey space were very positive qualities promoting continuing use of the 
elevated mode.  
The third non-medical reason concerned the example set by Government in the provision 
of housing. Even in this case there was a ‘health’ dimension to underwrite the wisdom of 
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the Government policy. In 1908 the Workers’ Dwelling Bill was introduced into the 
Queensland Parliament. Its intention was to provide well built affordable homes for those 
members of the community whose limited circumstances made home ownership difficult. 
The scheme would require a minimal deposit by the prospective owner (by the equity of 
land already purchased), offer an interest rate 1% lower than that offered by Building 
Societies, and a long period of repayment. In summary:  
The Act provided that any person who was the owner of a suitable residential site, 
who was not the owner of a dwelling house within Queensland or elsewhere, and at 
the time of making his application was not in receipt of an income of more than 200 
pounds per annum, could apply for an advance to enable him to erect a dwelling-
house on his land as a home for himself and his family.146  
The report of the second Reading of this Bill reveals much angst from some members 
concerning the introduction of rank socialism into Queensland and a sub plot of animosity 
between those who were pure socialists and those who were Fabians.147 The real intention 
of the Bill can be found in isolated speeches. The Premier, William Kidston, offered such 
an insight: 
We must look at it, as far as cities are concerned, from a health standpoint. If we 
can enable the worker to obtain a comfortable cottage of reasonable dimensions 
with good rooms and a little land attached, and proper outbuildings, and other wise 
better conditions than exist at present, we are enabling him and his family to enjoy 
better health.  
Mr Lesina, the ‘militant socialist’ member for Clermont, spoke with concern about the 
present housing scene:  
Everywhere all over the city we see you see jerry-built houses, put up by 
contractors. They buy what is practically a hole in the ground, an acre in extent, and 
start to fill it with rubbish and street sweepings; then in a year or two, on the top of 
this mass of pestering filth they run up a number of jerry built houses….  
Regard for the physique of the future men and women of Queensland should 
induce the Government to do all they possibly can to find elbow room for the 
masses of people giving them bigger and better houses….  
Every house should occupy a separate allotment sufficiently large to enable a man 
to have a garden with a few flowers and pleasant surroundings.  
When the Bill passed to the Legislative Council we find the notion of a healthier house still 
being promoted. From the Hon. H Turner:  
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I hope a large number of workers will be able to avail themselves of the advantages 
offered by this measure, so that they may live in healthier brighter and better 
surroundings than those in which thousands of their fellows are compelled to live in 
the old world.148  
The Workers’ Dwelling Act of 1909 was gazetted on 26/2/1910. Its operations were an 
immediate success. In its first year 465 applications were received of which 427 were 
approved (Figure 83). Architectural services provided professional plans and specifications 
and in the field strict inspectors ensured that all moneys were well invested. From the First 
Report of the Workers’ Dwellings Board for the Period ended 30th June 1911:  
It has been observed that, generally speaking, applicants prefer houses specially 
designed to suit their own particular requirements. In only a few cases has what 
may be termed a stock design been adopted. By far the greatest number of houses 
have cost between 200 and 300 pounds to erect.149  
 
Figure 83: First Workers Dwelling – Queensland. Source: SAC AR 1924. 
In 1919 the scheme was extended when Parliament passed the Workers’ Homes Act. This 
allowed for houses to be provided on perpetual leasehold land with lease payments 
together with fire insurance, repairs, repainting and general expenses included with the 
repayments and interest. Owing to the high cost of housing at that time the implementation 
of the scheme was delayed. When the scheme became effective model suburbs were 
established which enabled applicants to pick their suburb, their allotment and their home 
design. In 1932 a scheme of Building Revival was put in hand to fund alterations and 
improvements. Under this scheme older styled homes could benefit from structural and 
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cosmetic alterations that would defy the efforts of future architectural scholars to date them 
easily. When the scheme was wound up in 1945 a total of 20,409 Workers Dwellings had 
been built together with 2,321 Workers’ Homes.150  
It was noted above that at the inception of the scheme there were mentions of the notion 
of a ‘healthy’ home. This could be dismissed as cant but such references were to continue 
into future years. One suspects a purposeful and sincere political strategy. In the Annual 
Report of the Commissioner for Public Health for 1915-16 we are advised that the reason 
for a significant decrease in the incidence of typhoid fever in Brisbane was the:  
Wave of prosperity of the wage earner who instead of residing as of old in 
overcrowded portions of the city, now possesses his own home with ample space 
ground and surroundings  
In 1930 the State Advances Corporation advertised its concern in matters of health:  
The Corporation fully recognises the importance of having the buildings erected 
under its supervision to conform with the requirements of the various local 
authorities and of the Health Act.  
The approval of the Local authority concerned is first obtained that the site 
submitted by the applicant is a suitable one, and before a contract for the erection is 
entered into the plans and specifications (which are drafted to comply with the 
requirements of the Health Act in respect of painting, sanitary matters, &c.) are 
submitted to the Local Authority concerned for its approval.151 
 
Figure 84: Workers Dwelling 1935. Source: SAC AR 1935. 
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Each house carried the Government imprimatur of being well built, in accord with the Local 
Authority By-Laws and in concurrence with the caring concern of the Dept of Health. In 
almost all cases the offered houses were elevated, either lowset or highset, and by 
inference the correct type of houses for Queensland. Matters of terrain were of little 
consequence for elevated housing. Sloping sites could be accommodated easily. Proof of 
public acceptance was the measure of its market penetration. The State’s houses could be 
found in virtually every community in Queensland (Figure 84).  
Prefabricated housing provided by the private sector, and distributed widely over the State 
was also important in determining a homogeneous mode of housing. Timber merchants 
Campbell’s ‘Read-E-Cut Homes’ and Brown and Broad’s ‘Ready to erect’ Homes were 
advertised in catalogues that could find their way into the hands of prospective buyers and 
those who might copy their designs.  
A 1918 catalogue distributed by Brown and Broad provided dimensioned floor plans and a 
detailed list of all timber components. Identifying each model with a Queensland place 
name was a ploy that identified suitability for Queensland use. ‘The Oxley’, ‘The Windsor’, 
‘The Logan’, ‘The Mount Coot-tha’ and ‘The Albert’ were all in the catalogue. Extensive 
verandahs noted as ‘wide-consequently cool’, and in some cases shown on the floor plans 
as ‘sleeping verandahs’, reinforce the importance of the verandah for daily life. While the 
State may have emphasised the ‘healthy’ aspects of their product, Brown and Broad 
concentrated on ‘value for money’. Affordability as noted earlier in this section was all-
important.  
Using the information about those factors (medical and non medical) that may have had a 
substantial effect on the mode of housing we can hypothesise as to the dynamics of the 
transition from the elevated to the earth fast mode of vernacular housing.  
From 1900 until the beginning of World War II, the elevated house continued as the 
dominant form of the vernacular. Although there had been changes in plan form and 
external expression the quintessential characteristic of allowing the free circulation of air 
under the building was virtually intact. The Brisbane City Council (along with other Local 
Authorities) marks this use of the elevated mode with protective town planning legislation 
that recognises a special ‘Queensland’ character.  
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In 1935 The State Advances Corporation offered 29 standard house designs (Figs 85, 86). 
Of these 24 were timber-framed buildings elevated either as ‘lowset’ or ‘highset’ designs 
and 5 were of masonry construction built on the ground. Practically all buildings, both 
elevated and of masonry construction, were provided with verandahs and in some cases 
these are noted as ‘sleeping verandahs’ or ‘sleep outs’. This apportionment of plan types 
did not reflect the preference of the Queensland population. In 1901 the ninth Queensland 
census reveals that of the 100,610 homes in Queensland, approximately 80% were 
elevated houses. The 1933 Commonwealth Census for Queensland reveals that the 
percentage of elevated houses was approximately 91%.152 (In measurement of the figures 
above a percentage of galvanised iron clad houses has been included in the computation 
of elevated homes).  
 
Figure 85: Standard house plan. State Advances Corporation. Source: Designs of Dwellings 1935, 37. 
Figure 86: Standard house plan. State Advances Corporation. Source: Designs of Dwellings 1935. 
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This seamless change from the ‘miasma’ of the nineteenth to the ‘germ theory’ of the 
twentieth centuries had happened for a variety of reasons. These included the ‘inertia’ of 
the miasma theories that lingered in the psyche of the community long after their scientific 
demise. We can also confidently assume that the above factors were assisted by the 
endorsement of the therapeutic benefits of fresh air in both day and night time living. 
However these advantages were not restricted to the elevated house; sleeping verandahs 
and ‘sleep outs’ were also to be found as a component of single storey masonry houses. 
Other determinants were the associated virtues such as protection from flooding, termites 
and insects and the use of the understorey space that attached to the elevated mode. To 
these we can add the example set by Government housing as housing appropriate to 
Queensland.  
All the above reasons for survival are tangible values. We must also recognise that there 
would have been intangible values. For most of the population of Queensland the notion of 
‘house’ equaled the elevated form. A proportion of the population would never have seen 
large numbers of houses of any other form. A departure from the familiar would not 
happen easily.  
Within this discussion it would be an omission not to mention the contribution of the 
maligned ‘health inspectors’ as a leading health force in the period under review. Their 
efforts were to ensure that third world sanitation standards were not to continue in 
Queensland. Their job was made difficult by being pioneers in the establishment and 
promotion of community sanitation. The community under instruction were supremely 
health conscious but in a different way to the health professionals. For the colonials good 
health came in the bottled form of patent medicines and not from community hygiene. 
Charles Eden spends a page of his sketch of Queensland with a description of the colonial 
partiality for ‘Holloways’ pills and ointments. He finishes his irreverent passage with the 
maxim ‘Roll on, Holloway! The antipodes will swallow you to any amount’.153 This faith in 
patent medicines was not restricted to the nineteenth century. In ‘The Queenslander for 
2/7/1910 we find advertisements for ‘Neaves Food’ as taken by Her Imperial Majesty The 
Empress of Russia, ‘Millen’s Food’, ‘Powell’s Balsam of Aniseed’, ‘Doan’s Backache 
Kidney Pills’, and ‘Dr. Morse’s Indian Root Pills’.  
Medical research carried out at the Australia Institute of Tropical Medicine told the people 
of Queensland something that they already knew. Researched statistics confirmed that 
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they were a healthy lot. Survival was not the only desirable goal; comfort was a part of the 
equation. We have seen how sundry commentators have offered their suggestions for 
more comfortable housing. Of particular interest was one by Raphael Cilento that the 
upper storey of a two-storey house ‘had the advantage of being considerably freer from 
mosquitoes and other insect pests’. Cilento was at that stage the Director of the Australian 
Institute of Tropical Medicine. Later appointments would place him as Director General of 
Health and as a consultant to the United Nations. His opinions were not to be taken lightly. 
Those few who were sufferers of northern malaria or the many who were affected by state 
wide epidemic dengue would have noted his words with great interest.  
The period of World War II saw no domestic building activity within the civilian sector. For 
a number of years after the war shortages of essential materials resulted in considerable 
problems for the housing industry. State government housing activity was mainly directed 
towards solving the massive shortage of housing. However both the war and the 
immediate post war periods were not without visions of the world that would follow the war. 
There was a feeling that a new order was dawning and there would be no return to the 
miseries of the depression ridden thirties. Most of all it would be a ‘modern’ world. The 
notion of a new ‘Australian Home’ was one of these dreams. The Australian Woman’s 
Weekly ran a competition that excited enormous interest and drew thousands of entries 
from all over Australia. The winning house was designed with a connection of indoor to 
outdoor spaces as Karl Langer had suggested in 1944. This competition may well have 
been a prompt to remind informed Queenslanders that living up on stumps was a relic of a 
by gone era.  
It was in this period that architecture in Australia was making giant steps towards ‘modern’. 
The leader, and the most outspoken, of this movement was Harry Seidler who had arrived 
via the architectural schools of Cambridge, Manitoba and Harvard to declare that Australia 
was a part of the International world and that its buildings should reflect that membership. 
Seidler and other architects who followed the ‘new order’ put architecture into the daily 
news as they fought with Local Authorities who took exception to their buildings.154  
At some period in time an era arrived when it was no longer rational to believe that 
Queensland was a place inherently subject to health problems. We do not know precisely 
when that new era arrived but we can reflect on a likely transition period. It is reasonable 
to believe that it was nurtured in those war years when the notions of a ‘new order’ were 
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being nourished. We recall that during World War II there had been an outbreak of malaria 
in the north that had extended to the southern region. This situation was reported by the 
health authorities as ‘not one that is at all alarming’. In the earlier decades of the twentieth 
century even minor outbreaks of malaria had been reported with some concern. We note 
the change of attitude in the reporting of these situations. They were markers in a change 
of mind-set.  
There was no apparent sense in notions such as that which stated that ‘terrace housing 
was not suitable for Queensland’. Debates on ‘The White Man in the Tropics’ became 
irrelevant. They had neither substance nor purpose. Medicos were no longer the arbiters 
of good domestic design. There was no real need for sanatoria towns in the mountains. 
Concerns that the tropical diseases of neighbouring countries might overtake Queensland 
were no longer expressed. The word ‘miasma’ disappeared from the vernacular language. 
In this new era we can say that the nineteenth century notion of Climate had finally been 
consigned to the same oblivion as miasma. Good sense suggested that the people of 
Queensland could abandon their traditional elevated housing without dire consequences. 
A modified house was no longer necessary to satisfy the demands of Climate.  
However, there was at least one person on that 1942 Post War Queensland Housing 
committee who understood something of the strength of the elevated vernacular. We recall 
these sentiments:  
Housing that was the best that could be done under the restricted conditions of 
early settlement has become traditional, and an organised effort will be necessary 
to break people away from that tradition. Progress from the traditional to the ideal 
will be slow, but must be stimulated and guided to as rapid a rate as circumstances 
will allow.155 
Support for the above proposition could be seen in every community in Queensland. The 
elevated mode, either highset or lowset, was to be found to the length and breadth of 
warm and wet Queensland. These houses (Figs. 87, 88, 89) had no uniform styling but 
they all had one characteristic in common. They were elevated above the ground such that 
the understorey was subject to the free passage of air.  
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Figure 87: Elevated Queensland vernacular house. Source: Author’s collection. 
 
Figure 88: Elevated Queensland vernacular house. Source: Author’s collection. 
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The proposition that the elevated Queensland House was so entrenched that it could not 
be displaced easily was never tested. In spite of the absence of any cases of plague since 
1922,156 the ever cautious State Health Department issued The Plague Prevention 
Regulations of 1944 with directions that they be included in the by laws of all Local 
Authorities. The implications for the timber floored vernacular house were profound; it 
ensured that the elevated mode of Queensland housing would continue in to the future. 
 
Figure 89: Elevated Queensland vernacular house. Source: Author’s collection. 
The basic requirement was that all timber framed flooring members would be located at a 
minimum of 2ft 0in (600mm) above the ground ‘at all points of the building’.  
 
Figure 90: Inala house complying with the Plague Prevention Regulations of 1944.  
Source: Author’s collection. 
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When erected on level ground a house that was the product of these Regulations had its 
floor level at approximately 3 ft. (900mm) from the ground. This allows for the required 2 ft. 
(600mm) clear space and 1ft. (300mm) for floor framing. In appearance it was not a very 
different house to the earlier ‘lowset’ houses that had their floor levels at say 3ft 6in to 5ft 
(1050 to 1500mm) from the ground. The difference would only be evident in houses built 
side by side on level ground. Level ground is not always available or even desirable for 
building sites. In the case of sloping terrain the requirement that the floor clearance be 2 ft. 
(600mm) ‘at all points of the building’ often meant that one point the floor of the building 
might be significantly above ground level. This situation can result in a building that, when 
viewed from the lower ground, gives the impression of being a ‘highset’ house. Enclosure 
of the understorey continued by the established system of spaced battens. There would be 
no perceptible difference between the traditional Queenslanders and the house that were 
built to obey the new legislation. The suburb of Inala in Brisbane was built in this era and 
every surviving original house within this massive housing development can be shown to 
comply with this requirement (Figure 90).  
The legislation allowed for concrete slab floors provided they were ‘rat proofed’ by a ‘rat 
wall’ turned down 2ft (600mm) into the ground at the perimeter of the slab. The age of the 
slab had not really arrived. Concrete slabs were suspect on a number of counts. First they 
were considered to be unyielding to the legs causing muscular discomfort; second, they 
were subject to ‘cracking’, which was widely interpreted as structural failure and third there 
was not yet established any satisfactory methods of detailing concrete floors. Most slabs 
were ‘topped’ by a plasterer after laying, a tedious and expensive operation. Satisfactory 
methods of jointing slabs and the elimination of unsightly ‘upstands’ were yet to arrive. For 
most houses the only concrete floors required might be for a ‘downstairs’ laundry or 
garage or the like.  
These regulations did not affect the erection of ‘highset’ houses, which were still making 
an appearance among new housing stock. There was a development in highset housing 
that deserves mention. Full enclosure under highset dwellings, in lieu of the traditional 
battens or lattice, was used to provide a garage, laundry and perhaps a ‘rumpus’ room. It 
is interesting to note that these highset houses complied with the Palladian formula for a 
healthy house. All living functions were on the upper floor with the lower level (in this case 
fully enclosed) used for ancillary uses.  
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In the early 1960s a new type of house began to assert its dominance as the popular and 
affordable choice of Queensland house buyers. It was the product of new technology and 
marketing skills. Within the new technologies the following were foremost. The availability 
of heavy earth moving machinery enabled house sites to be benched and compacted. The 
development of concrete technology enabled concrete batching to be carried out at a 
remote plant site with the concrete transported to the building site by agitating trucks. 
Concrete slabs, placed as monolithic units, on levelled sites were now cheaper than timber 
framed floors. Mechanical trowelling of slabs resulted in an ideal substrate for floor 
coverings. Light timber framing and gang nailed trusses were quick and easy to erect. All 
framing could be completed prior to the appearance of the bricklayers who would veneer 
the frame with masonry units to the choice of the owner. Choice of internal fittings reflected 
bulk buying with economies of scale ensured.  
 
Figure 91: Griffin and Knowlman project house. Source: Author’s collection. 
The firm of Griffin and Knowlman provides a case study of one group of pioneers in the 
construction and marketing of this new vernacular. Three Brisbane residents, James 
Knowlman (Engineer), Donald Knowlman (Accountant), and Cam Griffin (Engineer) were 
among the earliest, if not the earliest, builders to market the new mode of vernacular 
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housing in Queensland. Overseas experience in North America was a catalyst in the 
development of their venture. Griffin had worked on major construction projects in Canada 
where concrete slabs were in common use. James Knowlman visited Levittown in 1955. 
This mass housing development in New Jersey was one of the housing marvels of the 
immediate post war era. Using principles of mass production this vast housing estate was 
developed in response to the huge post war demand for housing. James Knowlman notes 
‘there were slabs everywhere’. In 1956 Griffin and Knowlman built their first concrete slab-
floored house in Brisbane. In 1958 they built their first slab floored display home in the 
suburb of Kenmore and launched it with a campaign that included a newspaper 
supplement and the promise of ‘free Coca Cola’ for the children. This type of marketing 
was totally new in Queensland and led to a crowded opening day and a chain of orders 
(Figs. 91, 92). At this stage the firm had no competition for their unique product, which was 
a modern house of stylish design connected to its site with a concrete slab floor. Located 
in a zone of similar housing this was a very new product for Queensland. 
 
Figure 92: Griffin and Knowlman project house. Source: Author’s collection. 
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Figure 93: Vernacular house – Queensland 2003. Source: Author’s collection. 
With enthusiasm and squared paper, Griffin prepared the first construction documents. 
This system was replaced by the use of architects when the City Council requested better 
standards of documentation. An ‘in house’ draftsman replaced outside consultants when 
demand required faster production and closer supervision of drawings. North America 
continued to be the source of marketing ideas and strategies. Periodic trips to the United 
States and subscriptions to the American ‘House and Home’ ensured that the product was 
connected to the energy and dynamism of the American housing scene. A developed 
depth of understanding concerning the design and presentation of project housing ensured 
the success of the venture. In the early period of development an association with Petit 
and Sevitt of Sydney and A.V. Jennings of Melbourne ensured an interchange of skills. 
This came to an end with the demise of Petit and Sevitt and the arrival of Jennings on the 
Queensland scene in the early 60s. By that date the marketing of houses by display 
homes in display villages was well established.  
The above case study tells of one of the participants in the introductory phase of the 
concrete slab floored vernacular housing that was to displace the elevated mode as the 
affordable and popular housing choice. It is one of the markers of the end of the house ‘on 
stumps’ as the vernacular mode of Queensland residential building.  
The elevated mode had reigned unchallenged for a century.  
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Section	  4. Discussion	  	  
The opening paragraphs of this thesis noted virtues often associated with the elevated 
Queensland House. In the light of the assessment of the Queensland House that has 
followed that introduction we can now reconsider those virtues.  
‘Protection from flooding’, an obvious and useful virtue, is usually associated with the 
highset mode.  
A much-enhanced ‘control of termites’ was certainly provided. This virtue attaches usually 
to the highset mode, which provided ease of inspection for termite activity and easier 
working conditions for those who replaced stumps.  
The reputation of the elevated house of ensuring ‘cool living conditions’ generally attaches 
to the highset mode with a lesser attachment to some of the higher lowset models. In spite 
of a widespread reputation that elevation ensures a cool house this virtue is doubtful. 
Internally the Queensland House could be uncomfortable. They were poorly insulated for 
both summer and winter comfort. In this assessment we must separate the verandah 
areas from the house interior. The cooling effects felt on a verandah by the passage of air 
over the body are not the same process as keeping a space cool. That can only be 
achieved by insulating that space from radiant heat. In the case of the Queensland House 
heat made an easy passage through the iron roof and timber ceiling. In the height of 
summer rooms within the core of the building could be uncomfortably hot. Air at ambient 
temperature passing through a room that is a warmed space does little to provide pleasant 
conditions. There is no need to elaborate on the living conditions in a house where there 
was no ceiling and walls were single lined galvanised iron. In winter the reverse applied. 
Heat escaped freely through walls and roofing.  
The writer is not alone in suggesting that open verandahs were possibly the only cool 
place in hot conditions. Anthony Trollope believed it about the houses in Demerara. We 
recall his words that that the elevated houses there were provided with verandahs on 
which ‘a great portion of their life is led. It is cooler than the inner rooms’. In the 1890s the 
Secretary of the Richmond Hill School Committee in Charters Towers wrote to the Minister 
for Education requesting that the planned verandahs for the teacher’s residence be made 
wider on the basis that ‘the verandah is the principal place of residence’.157 Ray Sumner 
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carried out a survey of the habitability of historic Queensland housing noting that ‘few 
comments were made by present residents regarding the thermal properties of their 
dwellings, although most could indicate the coolest spot. This is often the verandah or the 
undercroft’.158  
The original intention to position the house above the stratum of ‘bad air’ was deemed to 
ensure the free circulation of clean air through the building. One wonders whether the 
original aim ‘to ensure a flow of good air’ mutated in the community perception (by virtue of 
a minimal rearrangement of words) to the dissimilar ‘to ensure a good flow of air’. While 
the writer has found some references from historic sources to avow that elevated houses 
were cooler, there are many more to argue that elevated houses were healthier. The two 
virtues are not mutually exclusive.  
In Townsville, where summers are both wet and warm, the writer has attended many 
Christmas parties under highset houses. Apart from the convenience of providing a large 
gathering space, the understorey had the advantage of providing comfortable shade. 
Daytime living under the house was not uncommon at all seasons of the year. Nowadays 
we generally understand insulation as a thin layer of material that impedes the transfer of 
heat. In the case of the Queenslander the total house, complete with its carpets, curtains 
and furniture, provided insulation for an understorey where a second hand refrigerator and 
some aged chairs provided for daytime activities. The claim of providing ‘useful covered 
space for storage, a workshop and garage and a place for children to play in hot weather’ 
is proved by untold examples.  
The above again raises the validity of the claim that the Queensland Houses were raised 
for reasons of coolness. If people in the hot zones preferred to live under their houses it 
makes the claim of an elevated coolness more than suspect. We might also question the 
presence of ‘lowset’ houses in these areas. Were they built by those who did not want to 
be cool?  
In the matter of whether or not elevation ensured ‘fewer insects’ the writer has nothing 
useful to offer to this discussion. We have seen previously how some experts have 
identified some insects as ‘low flying’ but there is no blanket opinion that all insects are low 
flying. It seems likely that mosquitoes seeking a blood meal would look for it close to the 
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ground. Do mosquitoes use such reasoning? Once again this virtue is generally 
considered to be a bonus of the highset mode.  
A system of building on piers is certainly ‘highly suitable for sloping terrain’. The writer has 
seen this virtue stated as the primary rationale of elevated housing. A case is made that 
when housing was located on steeply sloping terrain some of the space under became 
available for use. This space was so prized that it resulted in the adoption of highset 
housing on level terrain to ensure that an understorey space was available to all houses. 
The writer does not agree. This is a case where the matter of highset or lowset does not 
apply; a house could be lowset at the front and highset at the rear.  
The notion that the minimum height above ground required by local authorities was 
intended for the ‘protection of floor timbers’ has no substance. It is true that timber floor 
framing requires ventilation to prevent biological decay but much less ventilation is 
required than is provided by an elevated house. In the case of brick buildings with timber 
floors, the required ventilation to protect flooring timbers can be provided by a modicum of 
perforated airbricks. The reality is that the Plague Prevention Regulations of the twentieth 
century required Local Authorities to prescribe a minimum height that would enable terriers 
to rid the sub floor space of rats.  
The flexibility of location and use of the Queensland House is an oft-neglected dimension 
of its cultural worth. What useful buildings they were for a colony/state in a period of rapid 
development. They could be ‘prefabricated off site’ and shipped to remote places where 
there was no established building industry. We have noted how prefabricated buildings 
were sent to Port Essington and Port Albany. They could be ‘relocated’ by shifting a whole 
building or by dismantling and shifting the components by rail over considerable distances. 
In the case of the township of Clermont, much of its infrastructure was relocated to avoid 
the flooding of the original town site.159 Houses in good repair, no longer required at 
forsaken mining towns, were available for new ventures. They could be ‘raised’ easily; 
many local authorities wrote into their by laws that it was permissible by right to raise an 
existing lowset residence.  
The relocation and raising of Queenslanders has been so widespread that the original 
patterns of diffusion are sometimes obscured. Admirers of a splendid Queenslander may 
discover that the focus of their affection had been relocated from a town 500 miles away, 
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re-erected on high blocks in lieu of the original low blocks, and then substantially extended 
with the latest fashion adopted for new verandah balustrades. The telephone directory for 
any Queensland community offers an assortment of firms who will relocate, slide, raise, 
restump, renovate, and buy and sell Queenslanders for relocation.  
It is evident that after the discrediting of the miasma theories the virtues that attached to 
the highset mode surpassed those of the lowset buildings. It was the highset mode that 
became the icon of the Queensland House. In this process the lowset house became a 
mystery in terms of contemporary interpretation. The ascendancy of the highset mode has 
surely been the reason that many lowset buildings have been raised to the increased 
height.  
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The Introduction stated that the thesis to be tested was that the elevated mode that 
characterises the Queensland house was the creation of the miasmatic theories; that it 
was fully developed before its appearance in Queensland and that it appeared in 
Queensland with the principal intent of providing protection from endemic fevers. It was 
further intended to argue that as a result of the qualities associated with its elevated form it 
continued as the vernacular form of housing after the initial rationale had been disproved 
and largely forgotten. It was also intended to link the line of development of the 
Queensland house with attitudes that can be traced through the history of human thought.  
Chapter 1 set down the building blocks of the argument. The health problems of colonising 
Europeans in the tropics were identified together with the notions of diseases being of 
miasmatic origin. These notions were identified as being as old as Hippocrates. Others 
such as Bell had noted the likely importance of miasma as a factor in establishing the 
raised mode.1 In this text the extensive examination and assessment of miasma as a 
supposed cause of many diseases provides an element of uniqueness to this thesis. The 
unmasking of the mosquito as the real vector of so many miasmatic diseases was 
identified as a seamless turning point in the development of tropical housing. The final 
section of Chapter 1 noted ‘the depth to which the doctrine of the miasmatic theories of 
disease had sunk into the minds of men’.2  
Chapter 2 considered the application of the miasmatic theories in the provision of tropical 
dwellings in widely separated areas of British colonial activity. The mechanisms that 
disseminated a code of uniform attitudes on tropical housing were identified. It proved 
conclusively that residential buildings intended to offer protection from fevers were in use 
in the colonial world before there were European communities in Queensland. These 
houses were modelled using the same building geometry as the elevated Queensland 
house. The final section puts the hypothesis that the modelling of these houses may have 
been derivative adaptation of the elevated indigenous housing of the colonised tropics.  
Chapter 3 showed how the arrival of Europeans in Queensland was met with the realities 
of widespread miasmatic diseases. We have noted comments such as that offered by 
Charles Eden that ‘nearly everybody has fever and ague in a greater or lesser degree’.3 
The adoption of the elevated house is identified as a consequence of widespread malaria. 
The transition from miasmatic theory to the mosquito doctrine was shown to have no 
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significant effect on the widespread use of elevated houses. With the collapse of the 
miasmatic theories a revised set of virtues defended the continuity of the elevated house 
as the popular mode of Queensland. The survival of the elevated Queensland house was 
to be in the order of sixty years until its replacement with a new mode of vernacular 
housing.  
This thesis has uncovered a classical source of the Queensland house. Its roots reach 
back to ancient times. Hippocrates’ understanding of the marsh fevers of the ancient world 
marks the fount of its ancestry. From that prestigious beginning the line of development 
includes Vitruvius, the Roman architect who warned about building in the vicinity of 
marshes. These ancient wisdoms were rediscovered in the Renaissance and developed 
by scholars who taught the vital significance of good and bad air. Leon Battista Alberti and 
Andrea Palladio would have easily understood the principles that shaped the Queensland 
house. In an unbroken line the purity of the pedigree was ensured though medical savants 
such as Trapham and Sydenham in the seventeenth century and John Hunter, Physician 
to the British Army, in the eighteenth century. The elevated dwellings of the colonial world 
were the inventions of informed scholarship founded on ancient wisdom.  
The primary significance of this thesis is its identification of the importance of the 
miasmatic theories in understanding buildings that were constructed before the twentieth 
century. This importance is not restricted to the elevated housing of the tropic regions. 
Implications of the linkage of health and housing are widespread. ‘Bad air’ was to be found 
in abundance in the communities of temperate Europe. Of only slightly lesser significance 
is the identification of the place of elevated houses in Queensland as an element of a 
global movement to provide fever-proofed dwellings for colonial use. The erroneous notion 
that the Queensland house was the sole invention of Queensland has been placed in a 
new and more interesting context.  
This text has concentrated on facets of miasma and elevation in the design of buildings. In 
so doing it has opened a legion of linkages of other topics related to the elevated 
Queensland house. In the light of the importance of miasma, were there any related 
implications in the development of the plan form? Were there any substantial links 
between the elevated Malay houses and those of the European colonists? Concerning the 
identified ‘associated virtues’ of protection from flooding and an enhanced ability to monitor 
termites; do they still have a legitimate place in the provision of housing in Queensland? 
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Was the construction system of exposed studs with a single skin of timber cladding the 
consequence of wide spread pre-fabrication of dwellings that predated the Queensland 
house?  
The elevated houses of the tropical world are a mode of housing that deserve scholarly 
attention in terms of their development and inter relationship. It is only by placing the 
elevated house in its global context that its real significance will be revealed. At the 
present date they are poorly understood.  
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